t WO 2004/026305 PCT/US2003/026300 

i ' 1 - ■ • ■■■ , - ■ - ( . 

249 

^ Example 389 

5- {4-[(3-MetliyIbutylaminp)methyl]phenoxy }pyridine-2-carboxamide methanesulfonate 




Suspend 5-(4-foimylphenoxy)pyridine-2-carboxamide (0.0429 g, 0.160 mmol) in 
methanol (1.5 mL). Add isoamylarriine (0.0185 mL, 0.112 rnmol) and 3A molecular 
sieves. Stir at room temperature overnight. Add NaBR* (in small excess) and stir for 
additional 3 hours before filtering. Add saturated aqueous NaHCC>3 (20 mL) to the 
filtrate. Extract with dichloromethane (3 x 50 mL). Dry the organic layer over Na 2 S0 4 , 
filter and concentrate. Purify by flash chromatography, eluting with 5% (2.0 M NH 3 in 
methanol), 70% ethyl acetate and 25% hexanes to give the title compound as a free base 
(0.0323 g). Redissolve.the product in THF (1 mL) and add a solution of 1 .27 M 
methanesulfonate in THF (0.0298 mL) to give the title compound (0.039 g, 64.6%): MS 
ES* 314.0 (M+H) + , base peak MS ES* 226.9 (M-NHCH 2 CH 2 CH(CH 3 )2) + ; HPLC [YMC- 
Pack Pro CMS (150x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 
1 .0 mL/min, 5-95% over 19 min], t R = 9.3 min, 96.0% purity. 

Example 390 

5-{2-Metliyl-4-[(3-methylbutylamino)methyl]phenoxy}pyridine-2-carboxamide 

; methanesulfonate " 
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Part A: 5-(4-Fomiyl-2-methylphenoxy)pyridine-2-carboxamide 




N 



Using a method similar to Example 388 Part D, using 5-fluoropyridine-2- 
carboxamide (Example 388 Part C) (0.400 g 5 2.85 mmol) and 4-[l,3]dioxolan-2-yl-2- 
methylphenol (Example 388, Part C2) (0.514 g, 2.85 mmol) gives the title compound 
(0.259 g): TLC [silica gel 60 F254, 30% ethyl acetate in dichloromethane] R f = 0.20; 
HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TF A/water at 1.0 mL/min, 5-95% over 19 min], t R = 12.1 min, 73.1% purity. 

Part B: 5- {2-Methyl-44(3-methylbutylamino)methyl]phenoxy}pyridine-2-carboxamide 



Using a method similar to Example 389, using 5-(4-formyl-2> 
methylphenoxy)pyridinp.-2-rarboxamide (0.0429 g, 0.160 mmol) and isoamylamine 
(0.018 mL, 0.160 mmol) gives the title compound (0.0576 g, 92.1%): TOF MS ES H 
328.2 (M+H)\ base peak MS ES + 241 .1 (M-NHCH 2 CH 2 CH(CH 3 )2) + , HRMS calcd for 
C 19 H26N 3 02 328.2025 (M+H) + , found 328.2015, time 0.33 min; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at L0 
mL/min, 5-95% over 19 min], t R = 9.9 min, 100% purity. 



methanesulfonate 
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•, Example 391 

,5-{2-Methoxy-4-[(3-methyIbutylamirio)methyl]phenoxy}pyri 

, methanesulfonate •* : , - 

' 9 H 3 

o 

h * 




Part A: 5-(4-Formyl-2-methoxyphenoxy)pyridine-2-carboxamide 




Using a method similar to Example 388 Part D, using 5-fluoropyridine-2- 
carboxamide (Example 388 Part C) (0.400 & 2. 8,5 mmol) and 4-[l,3]dioxolan-2-yl-2- 
methoxyphenol (Example 386, Part C2) (0.560 g, 2^85 mmol) gives the title compound 
(6:126 g, 16%): MS ES + 272.9 (M+H) + ; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 ml/min ? 5-95% over 19 
;min],t R = 11.1 min. 97.2% purity. r , , 

Part B: 5-{2-Methoxy-4-[(3-methylbutylamirio)^ 

*• ■' • ■ ,■ *'•• ' . ■ 

• methanesulfonate , 




Using a method similar to Example 3 89, using 5-(4-formyl-2- 
methoxyphenoxy)pyridine-2-carboxamide (0.043 g, 0.1 60 mmol) and isoamylamine 
(0.018 mL ? 0.160 mmol) gives the title compound (0.055 g, 81.2%): TOF MS ES + 344.2 
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(M+H) + , base peak MS ES + 257.1 (M-NHCH 2 CH 2 CH(CH 3 ) 2 ) + , HRMS calcd for 
C 19 H 2 6N 3 03 344.1974 (M+H) + , found 344.1978, time 0.35 min; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 
mL/min, 5-95% over 19 min], t R = 9.5 min, 97.0% purity. 



5-(4-{[2-(3-Trifluoromethylphenyl)ethylamino]methyl]phenoxy)pyridine-2-carboxamide 



Using a method similar to Example 389, using 5-(4-formylphenoxy)pyridine-2- 
carboxamide (Example 388, Part D) (0.0337 g, 0.139 mmol) and 2-(3- 
trifluoromethylphenyl)ethylamine (0.0263 g, 0.139 mmol) gives the title compound 
(0.0127 g, 18%): MS ES + 415.9 (M+H) + , base peak MS ES + 226.9 (M- 
NHCH 2 CH 2 CH(C f ,H 4 )CF 3 ) + : HPLC [YMC-Pack Pro C-i 8 (150 x 4.6 mm, S-5 microm). 
0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 5-95% over 19 min], t R = 1 1 .4 
min, ] 00% purity. 



Example 392 



methanesulfonate 
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Example 393 

5- {4-[(2-Thiopben-2-yI^ 

methanesul fonate 

V° 
"\ 

Using a method similar to Example 389, using 5 (4-fonriyIphenoxy)pyridi]i6-2- 
carboxamide (Example 388, Part D) (0.033 g, 0.136 mmol) and 2-(2-thienyl)ethylamine 
(0.0208 g, 0.163 mmol) gives the title compound (0.039 g, 64%): TOF MS ES + 354.1 
(M+H) + , base peak MS ES + 227.1 (M-NHCHoCH.^HsS))*, HRMS calcd for 
C19H20N3O2S 354.1276 (M+H) + , found 354.1298, time 0.30 min; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 
mL/min, 5-95% over 1 9 min], t R = 9.5 min, 98.4% purity. 

Example 394 

5-{2-Methyl-4-f(2-thiophen-2-y]eftyla 

methanesul fonate 




h c * 

Using a method similar to Example 389, a reaction of 5-(4-formyl-2- 
methylphenoxyJpyridine-2-carboxamide (Example 390, Part A) (0.0349 g, 0.136 mmol) 
and 2-(2-thienyl)ethy] amine (0.021 mL, 0.163 mmol) gives the title compound (0.0462 g, 
73%): TOF MS ES" 368.1 (M+H) + , base peak MS ES + 241.1 (M-NHCH 2 CH 2 (C4H 3 S)\ 
HRMS calcd for C20H22N3O2S 368.1433 (M+H)\ found 368.1436, time 0.36 min; HPLC 




BNSDOCID <WO 2004026305A1 IA> 



WO 2004/026305 



PCT/US2003/026300 



254 

[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1.0 mL/min, 5-95% over 19 min], t R = 10.0 min, 100% purity. 

Example 395 

5-{2-Methoxy-4-[(2-thiophen-2-ylethylamino)m 

methanesulfonate 




Using a method similar to Example 389, using 5-(4-formyl-2- 
methoxyphenoxy)pyridine-2-carboxamide (Example 391, Part A) (0.0370 g, 0.136 mmol) 
and 2-(2-thienyl)ethylamine (0.021 mL, 0.163 mmol) gives the title compound (0.025 g, 
38%): TOF MS ES + 384.1 (M+H) + , base peak MS ES + 257.1 (M-NHCI^CIWC^S)*, 
HRMS calcd for C20H22N3O3S 384,1382 (M+H) + , found 384.1373, time 0.37 min; HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TFA/water at 1.0 mL/min, 5-95% over 19 min], t R = 9.6 min, 100% purity. 

Example 396 

5-{4-[(2-Cyclopentylethylamino)methyl]phenoxy}pyridine-2-carboxamide 

methanesulfonate 




O 

Using a method similar to Example 389, and using 5-(4-formylphenoxy)pyridine- 
2-carboxamide (Example 388, Part D) (0.033 g, 0.138 mmol) and 2- 
cyclopentylethylamine (0.0156 g, 0.138 mmol) gives the title compound (0i0308 g, 51%): 
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TOF MS ES + 340.2 (M+H) + , base peak MS ES + 227.1 (M-NHCH 2 CH 2 (C 5 H 9 ))\ HRMS 
calcd for C20H26N3O2 340.2025 (M+H) + , found 340.2039, time 0.39 min; HPLC [YMC- 
Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 
1.0 mL/min, 20-99% over 23 min], t R = 7.8 min, 95.9% purity. 



Example 397 

5-{4-[(2-Cyclopentylethylamino>^ 

methanesulfonate 




Using a method similar to Example 389, a reaction of 5-(4-formyl-2- 
methylphenoxy)pyridine-2-carboxamide (Example 390, Part A) (0.0353 g, 0.138 mmol) 
and 2-cydopentyl ethyl amine (0.0156 g, 0.138 mmol) gives the title compound (0.0349 g. 
56.3%): TOF MS ES + 354.2 (M+H) + , base peak MS ES + 241 .1 (M-NHCH 2 CH 2 (C 5 H 9 )) + , 
HRMS calcd for C2iH 28 N 3 02 354.2182 (M+H) + , found 354.2188, time 0.38 min; HPLC 
[YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water ax i .0 mL/min, 20-99% over 23 min], t R = 8.5 min, 96.0% purity. 



Example 398 

5-{4-f(2-Cyclopenty]ethylamino)methyl]-2-methoxyphenoxy}pyridine-2-carbox 

methanesulfonate 




Using a method similar to Example 389, a reaction of 5-(4-formyl-2- 
metboxyphenoxy)pyridine-2-carboxamide (Example 391, Part A) (0.0375 g, 0.138 mmol) 
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and 2-cyclopentylethylamine (0.0156 g, 0.138 mmol) gives the title compound (0.034 g } 
52.9%): TOF MS ES + 370.2 (M+H) + , base peak MS ES + 257.1 (M-NHCH 2 CH 2 (C 5 H9)) + , 
HRMS calcd for C21H28N3O3 370.2123 (M+H) + , found 370.2155, time 0.38 min; HPLC 
[YMC-Pack Pro C-18 (150x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 5-95% over 19 min], t R = 10.5 min, 96.1% purity. 



5-(4-{[(Ben2o[6]thiophen-3-ylmethyl)amino]metliyl}phenoxy)pyridine-2-carboxamide 

methanesul fonate 



Using a method similar to Example 389, a reaction of 5-(4- 
formylphenoxy)pyridine-2-carboxamide (Example 388, Part D) (0.037 g, 0.154 mmol) 
and benzo[Z>]thiophen-3-ylmethylamine (from the hydrochloride salt freed on a 1 g SCX 
column washing with methanol and eluting with 2.0 M NH3 in methanol) (0.0485 g, 0.297 
mmol) gives the title compound(0.0398 g, 53%): TOF MS ES + :T1C, 390.1 (M+H)\ 
HRMS calcd for C22H20N3O2S 390.1276 (M+H) + , found 390.1261 , time 0.38 min; HPLC 
[ YMC-Pack Pro €-1 8 (1 50 x 4.6 mm, S-5 microm), 0.1 % TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 20-99% over 23 min], t R = 8.0 min, 100% purity; Anal. Calcd 
for C 22 H 19 N 3 0 2 Si .5CH 4 ChS: C, 52.89; H, 4.72; N, 7.72. Found: C, 52.69; R 4.56; N, 
7.72. 



Example 399 
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Example 400 

5-(4-{[2-(4-Methoxyphenyl)etbylairrino]methyl}^ 

methanesulfonate 



Using a method similar to Example 389, a reaction of 5-(4- 
fonnylphenoxy)pyridine-2-carboxamide (Example 388, Part D) (0.039 g, 0.1 59 mmol) 
and 4-methoxyphenethyl amine (0.023 mL, 0.159 mmol) gives the title compound (0.0241 
g, 32%): TOF MS ES + 378.2 (M+H) + , HRMS calcd for C22H24N3O3 378.1818 (M+H) + , 
found 378.] 836, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at L0 mL/min, 20-99% over 23 
min], t R = 7.2 min, 1 00% purity; Anal. Calcd for C22H23N3O3i.lCH4O3S O.4H2O: C, 
56.58; R 5.80; N. 8.52. Found: C, 56.18; H, 5.67; N, 8.20. 

Example 40] 

5-(4-{f2-(3-Fluorophenyl)ethylamino]methyl}phenoxy)pyridine-2-carboxamide 

methanesulfonate 



Using a method similar to Example 389. using 5-(4-formylphenoxy)pyridine-2- 
carboxamide (Example 388, Part D) (0.040 g, 0.164 mmol) and 3-fluorophenethylamine 
(0.024 mL, 0.1 81 mmol) gives the title compound (0.044 g, 58.1%): TOF MS ES + 366.2 
(M+H) + , HRMS calcd for C 2 ]H 21 N 3 0 2 F 366.1618 (M+H) + 5 found 366.1617, time 0.38 
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min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microrn), 0.1% TFA/acetonitrile in 
0.1% TFA/water at 1.0 mL/min, 20-99% over 23 min], t R = 7.5 min, 100% purity. 

Example 402 

5-(4-{[2-(2-Fluorophenyl)ethylamino]methyl}phenoxy)pyridine-2~carboxamide 

methanesulfonate 



Using a method similar to Example 389, a reaction of 5-(4- 
formylphenoxy)pyridine-2-carboxamide (Example 388, Part D) (0.040 g, 0.164 mmol) 
and 2-fluorophenethylamine (0.024 mL, 0.181 mmol) gives the title compound (0.0324 g, 
42.8%): TOF MS ES + 366.2 (M+H) + , HRMS calcd for C 2 ]H2iN 3 0 2 F 366.1618 (M+H) + , 
found 366.1623, time 0.38 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microrn), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 20-99% over 23 
min], t R = 7.3 min, 100% purity. 
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Example 403 

5-{2-Fluoro-4-[(3-methylbuty]amino)methy]]phe]ioxy}pyridine-2-carboxamide 

methanesulfonate 




Part A: 5-(4-[l ,3]Dioxolan-2-y]-2-fluorophenoxy)pyridine-2-carboxamide 




F 



Take up 4-[l,3]dioxolan-2-yl-2-fluorophenol (Example 388, Part C2) (0.400 g, 
2.14 mmol), 5-fluoropyridine-2-carboxamide (Example 388, Part C) (0.299 g, 2.14 mmol) 
and K 2 C0 3 (0.514 g, 2.85 mmol) in DMF (5.3 mL). Heat at 100 °C overnight before 
concentrating to dryness. Take the black tar up in dichloromethane and filter through a 
silica gel plug. Wash the plug with ethyl acetate (3 x 150 mL). Concentrate the filtrate. 
Purify by flash chromatography, eluting with 30-35% ethyl acetate in dichloromethane 
until the 5-fluoropyridine-2-carboxamide elutes off the column. Then elute with 100% 
ethyl acetate to give the title compound (0.317 g, 48.8%): MS ES + 305.0 (M+H) + ; TLC 
[silica gel 60 F254, 30% ethyl acetate in dichloromethane] R r = 0.16. 



Part B: 5-(2-Fluoro-4-fonnylphenoxy)pyridine-2-carboxamide 




Take up 5~(4-[l,3]dioxolan-2-yl-2-fluorophenoxy)pyridine-2-carboxamide (0.316 
g, 1 .04 mmol) in 88% formic acid (5.2 mL). Stir at room temperature for 1 .25 hours 
before diluting with water. Extract with dichloromethane (2 x 50 mL). Wash the organic 
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layer with brine (1 x 25 mL), dry over Na^SO^ filter and concentrate to give the title 
compound (0.269 g, 99.6%): TOF MS ES + 261.1 (M+H) + , HRMS calcd for C13H10N2O3F 
261.0675 (M+H) + , found 261.0682, time 0.37 min; HPLC [YMC-Pack Pro C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 20-99% 
over 23 min], tR 9.0 min, 100% purity. 

Part C: 5- {2-Fluoro-4-[(3-methylbutylamino)methyl]phenoxy}pyridine-2-carboxamide 

methanesulfonate 



Using a method similar to Example 389, using 5-(2-fluoro-4- 
formylphenoxy)pyridine-2-carboxamide (0.0326 g, 0.125 mmol) and isoamylamine 
(0.0145 mL, 0.125 mmol) gives the title compound (0.0412 g, 69%): TOF MS ES + 332.2 
(M+H) + , HRMS calcd for QglfeNsCbF 332.1774 (M+H) + , found 332.1787, time 0.39 
min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1 % TFA/acetonitrile in 
0.1% TFA/water at 1.0 mL/min, 20-99% over 23 min], t R = 6.7 min, 100% purity. 



5-{2-Methyl-4-f(3-methylbutylamino)methy]]phenoxy}pyrazine-2-carboxamide 

methanesulfonate 




Example 404 




BNSDOCID <WO_ 



.2004026305A 1 J A> 



WO 2004/026305 



PCT/US2003/026300 



261 




Dissolve 5-chloropyrazine-2-carboxamide (Example 389, Part A) (0.0878 g, 0.557 
mmol) in POCl 3 (5.6 mL) and heat at reflux for 35 minutes. Concentrate the reaction 
mixture. Take up the dark oil in saturated aqueous NaHC03 (15 mL) and extract with 
dichloromethane (2 x 25 mL). Wash the organic layer with brine (1x15 mL), dry over 
Na 2 S0 4 , filter and concentrate. Purify by flash chromatography, eluting with 10% ethyl 
acetate in hexanes to give the title compound (0.0498 g, 64.0%): GC/MS, MS ES + 139 
(M) + , time 10.6 min, % of total 100%; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1 % TF A/water at 1.0 mL/min, 20-99% over 23 
min], t R 8.2 min, 100% purity. 

Part B: 5-(4-[l ,3]dioxolan-2-yl-2-methylphenoxy)pyrazine-2-carbonitrile 



Take up 4-[l,3]dioxolan~2-y]-2-methylpheno] (Example 388, Part C2) (0.288 g, 
2.06 mmol), 5-chloropyrazine-2-carbonitrile (0.372 g, 2.06 mmol) and K 2 C0 3 (0.428 g, 
3.10 mmol) in DMF (13.8 mL). Heat at 100 'C for 45 minutes. Cool to 80 °C and stir 
overnight. Dilute the reaction mixture with dichloromethane (1 00 mL). Wash the 
organic layer with saturated aqueous NaHC0 3 (2 x 25 mL) and brine (1 x 25 mL). Dry 
over Na 2 C0 3 , filter and concentrate. Purify by flash chromatography, eluting with 30% 
ethyl acetate in hexanes to give the title compound (0.560 g, 95.58%): TLC [silica gel 60 
F254, 30% ethyl acetate in hexanes] Rf = 0.52. 
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Part C: 5-(4-[l ,3]Dioxolan-2-yl-2-methylphenoxy)pyrazine-2-carboxamide 




Take up 5-(4-[l,3]dioxo]an-2-y]-2-methylphenoxy)pyra2ine-2-carbonitrj]e (0.082 
g, 0.305 mmol) and K 2 C0 3 (0.020 g, 0.152 mmol) in DMSO (3.0 mL). Add 30% H 2 0 2 
(0.090 mL, 0.792 mmol) and stir at room temperature for 1 .5 hours before quenching with 
water (10 mL). Extract with ethyl acetate (50 mL). Wash the organic layer with water (1 
x 10 mL), dry over Na 2 S0 4 , filter and concentrate. Purify by flash chromatography, 
eluting with 40% ethyl acetate in dichloromethane to give the title compound (0.063 g, 
68.6%): MS ES + 302.0 (M+H) + ; TLC [silica gel 60 F 254 , 40% ethyl acetate in 
dichloromethane] Rf = 0.17. 



Using a method similar to (Example 403, Fart B), a reaction of 5-(4- 
[l,3]dioxolan"2-yl-2-methylphenoxy)pyrazine-2-cdrboxamide (0.055 g, 0.183 mmol) 
gives the title compound (0.047 g, 1 00%): HPLC [YMC-Pack Pro C-l 8 (1 50 x 4.6 mm. 
S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 20-99% over 23 
min], t R 8.6 min, 100% purity; TLC [silica gel 60 F254, 30% ethyl acetate in 
dichloromethane] R f = 0.22. 



Part D: 5-(4-Fomiyl-2-methylphenoxy)pyrazine-2-carboxamide 
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Part E: 5-{2-Methyl-4-[(3-methylbuty]amino)methyl] phenoxy}pyrazine-2-carboxamide 

methanesulfonate 




N 



Using a method similar to Example 389, a reaction of 5-(4-formyl-2- 
methylphenoxy)pyrazine-2-carboxamide (0.0441 g, 0.171 mmol) and isoamylamine 
(0.020 mL, 0.171 mmol) gives the title compound (0.0563 g, 77.5%): TQF MS ES + 
329.2 (M+H) + , HRMS calcd for C 18 H2 5 N 4 02 329.1978 (M+H) + , found 329.1985, time 
0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 20-99% over 23 min], t R = 6.4 min, 
94.1% purity. 

Example 405 

5-(2-Fluoro-4-pentylaminomethylphenoxy)pyridine-2-carboxamide 




F 



Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (Example 403, Pan 
B) (0.040 g, 0.154 mmol), amylamine (0.0139 g, 0.154 mmol) and 3 A molecular sieves in 
a vial. Add methanol (1 .5 mL), cap and stir overnight. Add NaBH 4 (in excess over two 
portions) and stir until the gasses stop evolving. Load directly onto a 5 g SCX column. 
Wash with methanol (1 0 mL), then elute with 2.0 M NH3 in methanol. Purify by loading 
the product onto a 5 g loading cartridge and eluting through a 1 0 g 1SCO® column with 
50% ethyl acetate, 5% (2.0 M NH 3 in methanol) and 45% hexanes to give the title 
compound (0.0387 g, 76.0%: TOF MS ES + 332 T 2 (M+H)\ HRMS calcd for 
C18H23N3Q2F 332.1774 (M+H)"*, found 332.1765, time 0.39 min; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 
mL/min, 20-99% over 23 min], t R = 6.9 min, 100% purity. 
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Example 406 

5-{2-Fluoro-4-[(2-thiophen-2-y]ethy]amino)rnethyl]phenoxy} pyridine-2-carboxamide 



Using a method similar to Example 405, using 5-(2-fluoro-4- 
fonriylphenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.040 g, 0.1 54 mmol) 
and 2-(2-thienyl)ethylamine (0.0196 g, 0.154 mmol) gives the title compound (0 03^4 o 3 
60.2%): TOF MS ES + 372.1 (M+H) + , HRMS calcd for C 19 H 19 N302FS 372.1 1 82 (M+H) + , 
found 372. 1 1 68, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 20-99% over 23 
min], tR = 6.9 min, 100% purity. 

Example 407 

5-{2-Fluoro-4-[(2-pyridin-3-ylethy]amino)methyl]phenoxy} pyridine-2-carboxamide 



Using a method similar to Example 405, a reaction of 5-(2-fluoro-4- 
formy]phenoxy)pyridine-2-carbox amide (Example 403, Part B) (0.040 g, 0.154 mmol) 
and 2-(pyridin-3-y])ethylamine (0.019 g, 0.154 mmol) gives the title compound (0.0463 
g, 82.2%): TOF MS ES + 367.2 (M+H) + , HRMS calcd for C 2 oH2oN 4 0 2 F 367.1570 
(M+H)\ found 367.1553, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150x 4.6 mm, S- 
5 microm), 0.1 % TFA/acetonitrile in 0.1%) TFA/water at 1.0 mL/min, 5-95% over 19 
min], t R = 6.9 min, 1 00% purity. 
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Example 408 

5 - {2 -Fl u oro -4- [(2 -77?4olyl ethy 1 a 



Using a method similar to Example 405, using 5-(2-fluoro-4- 
foiTnylphenoxy)pyridine-2-carboxamide (Example 405, Part B) (0.040 g, 0.154 mmol) 
and 3-methylphenethylamine (0.021 g, 0.154 mmol) gives the title compound (0.0306 g, 
52.5%): TOP MS E£ + 380.2 (MH Hf, HRMS calcd for C^IfcNsOaF 380.1774 (M+H)"\ 
found 380.1757, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 20-99% over 23 
min], t R = 8.4 min, 1 00% purity. 

Example 409 

5»(2-Fluoro-4-{[2-(4-fluorophenyl)ethylamino]methyl}phenoxy)pyridine-2-carboxamide 



Using a method similar to Example 405, uisng 5-(2-fluoro-4- 
formylphenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.040 g, 0.154 mmol) 
and 4-fluorophenethyl amine (0.021 g, 0.154 mmol) gives the title compound (0.0231 g, 
39.2%): TOF MS ES + 384.2 (M+H) + , HRMS calcd for CsiH^C^F. 384.1 524 (M+H)\ 
found 384.1509, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99%) over 23 
min], t R = 7.8 min, 100% purity. 





F 
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Example 410 

5- {2-Chloro-4-[(3-niethy]bm 



Using a method similar to Example 403, Part A, a reaction of 2-chloro-4- 
[] ,3]dioxolan-2-y]phenol (Example 388, Part C2) (0.429 g, 2.14 mmol) and 5- 
fluoropyridine-2-carboxamide (Example 388 Part C) (0.299 g, 2.14 mmol) gives the title 
compound (0.264 g, 38.5%): MS ES+ 320.9 (M+H) + ; TLC [silica gel 60 F 25 4, 30% ethyl 
acetate in dichloromethane] Rf= 0.19 



Using a method similar to Example 403, Part B, a reaction of 5-(2-chloro-4- 
[l,3]dioxolan-2-ylphenoxy)pyridine-2-carboxamide (0.263 g, 0.820 mmol) in 88% formic 
acid gives the title compound (0.194 g, 85.5%): TOF MS ES + 277.0 (M+H) + , HRMS 
calcd for CbHk^OjCI 277.0380 (M+H)\ found 277.0378, time 0.38 min; HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1.0 mL/min, 20-99% over 23 min], t R = 10.3 min, 100% purity. 




Part A: 5-(2-Chloro-4-[l ,3]dioxolan-2-ylphenoxy)pyridine-2-carboxamide 




Part B: 5-(2-Chloro-4-formylphenoxy)pyridine-2-carboxamide 
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Part C: 5- {2-Chloro-4-[(3-methylbuty]amino)methyl]phenoxy ] pyridine-2-carboxamide 



Using a method similar to Example 405, a reaction of 5-(2-chloro-4- 
formylphenoxy)pyridine-2-carboxamide (0.0388 g, 0.140 mmol) and isoamylamine 
(0.012 g, 0.140 mmol) gives the title compound (0.0320 g, 65.6%): TOF MS ES + 348.1 
(M+H) + , HRMS calcd for C18H23N3O2CI 348.1479 (M+H) + , found 348.1466, time 0.39 
min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acctonitrile in 
0.1% TF A/water at 1.0 mL/min, 20-99% over 23 min], t R = 7.4 min, 100% purity. 



Using a method similar to Example 405, using 5-(2-chloro-4- 
fonnylphenoxy)pyridine-2-carboxamide (0.0388 g, 0.140 mmol) and amylamine (0.012 
g, 0.140 mmol) gives the title compound (0.0314 g, 64.3%>): TOF MS ES + 348.1 
(M+H) + , HRMS calcd for Q8H23N3O2CI 348.1479 (M+H)\ found 348.1456, time 0.39 
min; HPLC [YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 min], t R = 7.6 min, 100% purity. 




CI 



Example 411 

5-(2-Chloro-4-(pentylaminomethyl)phenoxy)pyridine-2-carboxamide 




CI 
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Example 412 

5- {2-Chloro-4-[(2-thiophen-^^ 



Using a method similar to Example 405 , using 5-(2-chloro-4- 
formylphenoxy)pyridine-2-carboxamide (0.0388 g, 0.140 mmol) and 2-(2- 
thienyl)ethylamine (0.018 g 5 0.140 mmol) gives the title compound (0.0396 g, 72.8%): 
TOF MS ES + 388.1 (M+H)\ HRMS calcd fpr CioHioN.O.ClS 388.0887 (M+H) + , found 
388.0866 ? time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 
0. 1 % TFA/acetonitrile in 0. 1 % TFA/water at 1 .0 mL/min, 20-99% over 23 min], t R = 7.6 
min, 1 00% purity. 

Example 413 

5-{2-Chloro-4-[(2"pyridin-3-ylethy]amino)methyl]phenoxy}pyridine-2-carboxamide 



Using a method similar 10 Example 405, using 5-(2-chloro-4- 
formylphenoxy)pyridine-2-carboxamide (0.0388 g, 0.140 mmol) and 2-(pyridin-3- 
yl)ethylamine (0.01 7 g, 0. 140 mmol) gives the title compound (0.0490 g, 91.2%): TOF 
MS ES + 383.1 (M+H)\ HRMS calcd for C20H20N4O2CI 383.1275 (M+H) H , found 
383.1248, time 0.39 min; Anal. Calcd for C 2 oH 19 ClN 4 02-0.1CH 2 Cl 2 : C, 61.90; H, 5.06; 
N, 14.38. Found: C, 61.90; H, 5.06; N, 14.38. 
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Example 414 

6-{2~Methoxy-4-[(3-niethy]buty]amino)methyl]phenoxy}nicotinamide 




Part A: 6-(4-Formyl-2-methoxyphenoxy)nicotinonitrile 




Take up vanillin (1 .0 g, 6.57 mmol), 6-chloronicotinonitrile (0.91 1 g, 6.57 mmol) 
and K2CO3 (1 .36 g, 9.86 mmol) in DMF (16.4 mL). Stir at room temperature overnight, 
then heat at 1 00 °C for 3 hours. Cool the reaction mixture to room temperature before 
quenching with water (75 mL). Extract with dichloromethane (2 x 150 mL). Wash the 
organic layer with brine (1 x 75 mL), dry over MgS0 4 , filter and concentrate to give the 
title compound (1.65 g, 98.8%): TOF MS ES + 255.1 (M+H) + , HRMS calcd for 
C14H11N2O3 255.0770 (M+H) + , found 255.0776, time 0.38 min; HPLC [YMC-Pack Pro 
C-l 8 (1 50 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0. 1 % TF A/water at 1 .0 
mL/min, 20-99% over 23 min], t R = 12.2 mm, 100% purity. 



Using a method similar to (Example 404, Part C), 6-(4-formyl-2- 
methoxyphenoxy)nicotinonitrile (1 .53 g, 6.00 mmol) gives the title compound (L59 g, 
97.5%): MS ES + 273.0 (M+H)\ MS ES" 271 .1 (M-H)~; HPLC [YMC-Pack Pro C-l 8 
(150 x 4.5 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 
20-99% over 23 min], t R = 7.2 min, 98.6% purity. 



Part B: 6-(4-Formyl-2-methoxypbenoxy)nicotinamide 




BNSDOCID <WO 2004026305A1_IA> 



WO 2004/026305 



270 



PCT/US2003/026300 



Part C: 6- {2-Methoxy-4-[(3-methylbutylamino)methyl]phenoxy } nicotinamide 



Using a method similar to Example 405, a reaction of 6-(4-forrnyl-2- 
niethoxyphenoxy)nicotinamide (0.0423 g, 0.155 mmol) and isoamylamine (0.020 g, 
0.171 mmol) gives the title compound (0.0162 g, 30.3%): TOF MS ES + 344.2 (M+H) + , 
HRMS calcd for C 19 H2&N 3 0 3 344.19™ (M+H) + , found 344.1949, time 0.39 min; HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TFA/water at 1 .0 mL/min, 20-99% over 23 min], t R = 5.9 min, 1 00% purity. 

Example 415 

5-(2-Fluoro-4-{[2-(tetrahydropyran-4-yl)ethy]amino]methyl}phenoxy)pyridine-2- 

carboxamide 



Using a method similar to Example 405, a reaction of 5-(2-fluoro-4- 
formylphenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.0294 g, 0.1 13 mmol) 
and 2-(tetrahydropyran-4-yl)etbylamine (0.016 g, 0.124 mmol) gives the title compound 
(0.01 87 g, 44.2%): TOF MS ES + 374.2 (M+H) + , HRMS calcd for C20H25N3O3F 
374.1 880 (M+H) + , found 374.1 863, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 30-99% 
over 1 9 min], t R = 5.2 min, 95.2% purity. 
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Example 416 

5-{2-Fluoro-4-[(2-o4oly]ethy]amino)methyl]phenoxy}pyridine-2-carboxamide 




Using a method similar to Example 405, using 5-(2-fluoro-4- 
formylphenoxy)pyridine-2-carboxamide (Example 403, Part B) (0.0294 g, 0.1 13 mmol) 
and 2-methylphenethylamine (0.017 g, 0.124 mmol) gives the title compound (0.0276 g, 
65.2%): TOF MS ES + 380.2 (M+H) + , KRMS calcd for C22H23N3O2F 380.1774 (IvRH) + , 
found 380.1741, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 30-99% over 19 
min], t R = 8.2 min, 100% purity. 



Example 417 

5-{4-[(2-Naphthalen-2-ylethy]amino)methyl]phenoxy}pyridine-2-carboxamide 




Using a method similar to Example 405, using 5-(4-formylphenoxy)pyridine-2- 
carbox amide (Example 388, Part D) (0.0366 g, 0.151 mmol) and 2-naphthalen-2- 
ylethylamine (0.0286 g, 0.166 mmol) gives the title compound (0.0302 g, 50.3%): TOF 
MS ES + 398.2 (M+H) + , HRMS calcd for C 2 5H 24 N 3 0 2 398.1869 (M+H)\ found 398.1833, 
time 0.39 min; HPLC [YMC-Pack Pro C-l 8 (1 50 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 30-99% over 19 min], t R = 9.2 min, 
98.0%o purity. 
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Example 418 

5- {4-[(2 -Naphtha] en- 1 -y] et^ 




Using a method similar to Example 405, a reaction of 5-(4- 
fomiylphenoxy)pyridine-2-carboxamide (Example 388, Part D) (0.0366 g, 0.151 mmol) 
and 2 -naphthal en- 1-yl ethyl amine (0.0285 g, 0.166 mmol) gives the title compound 
(0.0160 g, 26.7%): TOF MS ES + 398.2 (M+H) + , HRMS calcd for C 2 5H 2 4N 3 02 398.1869 
(M+H) + , found 398.1 855, time 0.39min; TLC [silica gel 60 F 254 , 4% (2.0 M NH 3 in 
methanol) in ethyl acetate] Rf = 0.26. 

Example 419 

5-{4-[(2-Benzo[Z>]thiophen-3-ylethylamino)methyl]phenoxy}pyridine-2-carboxamide 




Part A: 2-Benzo[Z?]thiophen-3-ylethylamine 

N 




Reduce benzo[Z?]thiophen-3-yl-acetonitrile (350.9 mg ? 2.0 mmol) in Et 2 0 (6.0 
mL) with 1 .0 M LAH in THF (6.0 mL) at 0-1 0 °C for 1 hour. Carry out Fieser work-up 
to remove the LAH. Concentrate and pass through an SCX column, washing with MeOH 
and then eluting with 2.0 M NH 3 in MeOH. Concentrate the eluant and purify twice by 
chromatography, eluting with 75:20:5 EtOAc/hexanes/2.0 M NH 3 in MeOH and then 
with 70:20:1 0 EtOAc/hexanes/2.0 M NH 3 in MeOH to yield the title compound (86.5 mg, 
24%): MS ES + 1 78.2 (M+H) + , 161 .2 (base peak); *H NMR (DMSO-d 6 ) 5 7.94 (d, J= 7.3 
Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.40-7.33 (m, 3H) 5 3.32 (br s, 2H), 2.88 ( br s, 4H). 
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Part B: 5-{4-[(2-Benzo[i]thiophen-3-y]ethy]amiiio)methyl]phenoxy}pyridine-2- 

carboxamide 

Using a method similar to Example 405 , a reaction of 5-(4- 
formylphenoxy)pyridine-2-carboxamide (Example 388, Part D) (0.0366 g, 0.151 mmol) 
and 2-benzo[Z?]thiophen-3-ylethylamine (0.0295 g, 0.166 mmol) gives the title compound 
(0.0306 g, 50.2%): TOF MS ES + 404.1 (M+H) + , HRMS calcd for C23H 2 2N 3 0 2 S 
404.1433 (M+H) + , found 404.1423, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% 
over 23 min], t R = 8.9 min, 100% purity. 

Example 420 

6-(2-Methoxy-4-pentylaminomethylphenoxy)nicotinamide 




0\ 



Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
metboxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.1 84 mmol) and 
amylamine (0.016 g, 0.1 84 mmol) gives the title compound (0.0426 g. 67 <;%)• TOF MS 
ES + 344.2 (M+H) + , HRMS calcd for C19H26N3O3 344.1974 (M+H) + , found 344.1963, 
time 0.41 min; HPLC [YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 20-99% over 23 min], t R = 6.1 min, 
1 00% purity. 
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Example 42] 

6-{2-Methoxy-4-[(2-thiophen-2-ylethylamm 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2-(2- 
thienyl)ethylamine (0.0234 g, 0.184 mmol) gives the title compound (0.0495 g, 70.3%): 
TOP MS ES' 1 384.1 (M+H)*\ HRMS calcd for C20H22N3O3S 384.1382 (M+Hj\ found 
384.1375, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 
0. 1 % TFA/acetonitrile in 0. 1 % TF A/water at 1.0 mL/min, 20-99% over 23 min], t R = 6.1 
min, 100% purity. 



Example 422 

6- {2-Methoxy-4-[(2-o-tolylethylamino)methyl]phenoxyj nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotmamide (Example 414, Part B) (0.050 g, 0.1 84 mmol) and 2- 
methylphenethylamine (0.0248 g, 0.184 mmol) gives the title compound (0.0584 g. 
81 .2%): TOF MS ES + 392.2 (M+H)\ HRMS calcd for C23H2CN3O3 392.1974 (M+H)\ 
found 392.1966, time 0.39 min; HPLC [YMC-Pack Pro C-l 8 (1 50 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 20-99% over 23 
min], t R = 7.5 min, 97.6% purity. 
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Example 423 

6- { 2 -M ethox y-4- [ (2 -m - 1 olyl ethyl amino)m etliyl]phenoxy } ni cot i namide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 3- 
methylphenethy] amine (0.0248 g, 0.184 mmol) gives the title compound (0.0568 g, 
78.9%): TOF MS ES S 392.2 (M+H) + , HRMS calcd for C23H26N3O3 392.1974 (M+H) + , 
found 392.1975, time 0.41 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5, 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 20-99% over 23 
min], t R = 7.7 min, 97.6% purity. 

Example 424 

6-{4-[(3,3-Dimethylbutylamino)methyl]-2-methoxyphenoxy}nicotinamide 




Using a method similar to Example 405, using 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 3,3- , 
dimethylbutylamine (0.0186 g, 0.184 mmol) gives the title compound (0.0205 g, 31.3%): 
TOF MS ES + 358.2 (M+H)\ HRMS calcd for C20H28N3O3 358.2131 (M+H)\ found 
358.2131, time 0.41 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 
0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 min], t R = 6.8 
min, 100% purity. 
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Example 425 

6- {2-Methoxy-4-[(2-pyridin-3^ 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 41 4, Part B) (0.050 g, 0.184 mmol) and 2- 
(pyridin-3-yl)ethylamine (0.0224 g, 0.1 84 mmol) gives the title compound (0.0406 g, 
58.4%;: TOF MS ES 1 379.2 (M+H)\ HRMS calcd for C 2 ]H23N 4 03 379.1770 (M+H) + , 
found 379.1759, time 0.41 min. 



Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinair.ide (Example 414, Part B) (0.050 g, 0.184 mmol) and n- 
butylamine (0.0134 g 5 0.1 84 mmol) gives the title compound (0.0458 g, 75.7%): TOF 
MS ES + 330.2 (M+H) + , HRMS calcd for C ]S H 2 4N 3 03 330.1 81 8 (M+Hf , found 330.1802, 
time 0.39 mm; HPLC [YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.]% TFA/water at 1 .0 mL/min, 20-99% over 23 min], t R = 4.9 min, 
100% purity. 



Example 426 

6-(4-Butylaminomethyl-2-methoxyphenoxy)nicotinamide 
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Example 427 

6-(2 -M ethoxy-4- { [2 -(te^ 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (13.050 g, 0.184 mmol) and 2- 
(tetrahydropyran-4-yl)ethy1amine (0.0237 g, 0.184 mmol) gives the title compound 
(0.0545 g, 77.0%): TOF MS ES+ 386.2 (M+Hf, HRMS calcd for C21H28N3O4 386.2080 
(M+H) + , found 386.2076, time 0.39 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 20-99% over 23 
min], t R = 4.3 min, 100% purity. 

Example 428 

6-{2-Methoxy-4-[(2-morpholin-4-ylethylamino)methyl]phenoxy}nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)rucotinamide (Example 414, Part B) (0.050 g, 0.1 84 mmol) and 2- 
morpholin-4-ylethylamme (0.0224 g, 0.184 mmol) gives the title compound (0.0347 g," 
49^0%): TOF MS ES + 387.2 (M+H) + , HRMS calcd for C 2 oH 27 N 4 04 387.2032 (M+H)\ 
found 387.2023, time 0.41 min; J H NMR (DMSO-tf 6 ) 5 8.51 (d.J = 2.G Hz, 1H), 8.19 
fdd, J = 8.8, 2.4 Hz, 1H), 7.98 (s, 2H), 7.43 (s, 1H), 7.1 1 (d, J = 1 .95 Hz, 1H), 7.06 (d, J 
8.3 Hz, 1H), 6.98 (d, J= 8.3 Hz, 1H) 6.91 (dd, J= 8.1, 1.7 Hz, 1H) 3.72 (s, 2H), 3.66 (s. 
3H), 3.55 (t, J = 4.6 Hz, 4H), 2.63 (U J = 6.6 Hz, 2H), 2.41 (t, J = 6.3 Hz, 2H), 2.34 (s, 
• 4H). " ' ' 
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Example 429 

6-{4"[(2-Ethy]butylamiiio)methy]]-2-iriethoxyphenoxy}nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
rnethoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2- 
ethylbutylamine (0.0186 g, 0.184 mmol) gives the title compound (0.0450 g, 68.6%): 
TOF MS ES + 358.2 (M+H)\ HRMS calcd for C20H2SN3O3 358.2131 (M+K) + , found 
358.2127, time 0.41 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 
0. 1 % TFA/acetonitrile in 0. 1 % TFA/water at 1 .0 mL/min, 20-99% over 23 min], t R = 6.6 
min, 98.8% purity. 

Example 430 

6-(4- { [2-(4-Fluorophenyl )ethy] aminojmethyl } -2-methoxyphenoxy )ni cotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 4- 
fluorophenethylamine (0.0256 g„ 0.184 mmol) gives the title compound (0.0689 g. 
94.9%): TOF MS ES + 396.2 (M+H) + , HRMS calcd for C22H23N3Q3F 396.1723 (M+H)\ 
found 396.1714, time 0.41 min; HPLC [YMOPack Pro C-18 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 20-99% over 23 
min], tR = 7.1 min, 100% purity. 
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Example 431 

6-(4- {[2-(2-FJuoropheny])ethy]amino]methyl } -2-niethoxyphenoxy)nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- 
methoxyphenoxy Nicotinamide (Example 414, Part B) (0.050 g, 0.184 mmol) and 2- 
fluorophenethylamine (0.0256 g, 0.184 mmol) gives the title compound (0.0615 g, 
84.7%): TOF MS ES + 396.2 (M+H)" , HRMS calcd for C22H23N3O3F 396.1 723 (M+H) + , 
found 396.1722, min 0.39; HPLC [YMC-PackPro C-18 (150 x 4.6 mm, S-5 microm), 
0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 20-99% over 23 min], t R = 6.8 
min, 98.9% purity. 

Example 432 

6-(4-Hexylaminomethyl-2-methoxyphenoxy)nicotinamide 




Using a method similar to Example 405, a reaction of 6-(4-formyl-2- . 
methoxyphenoxy)nicotinamide (Example 414, Part B) (0.050 g, 6.184 mmol) and 
hexylamine (0.0186 g, 0.184 mmol) gives the title compound (0.0479 g, 73.0%): TOF 
MS ES + 358.2 (M+H)"\ HRMS calcd for C20H28N3O3 358.2131 (M+H) + , found 358.2124, 
time 0.41 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 20-99% over 23 min], t R = 7.4 min, 
100% purity. V 
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Example 433 

6-{2-Methoxy-4-[(4-niethylpentylamino)methyl]phenoxy}nicotinamide methanesulfonate 




Stir a mixture of 4-methylpentanol (2.0 mL, 16.0 mmol), Et 3 N (4.5 mL, 32.1 
mmol), and TsCl (3.676 g, 19.2 mmol) in CH 2 C1 2 (30 mL) at room temperature for 2 
days. Quench the reaction with HoO, take up the mixture in EtoO (250 mL), and wash 
with 2.0 N HC1, H 2 0, 2.0 N NaOH, H 2 0 and brine (1 00 mL each) consecutively. Back- 
extract the aqueous washings with Et 2 0 (200 mL). Combine the organic layers, dry over 
MgSCX* and concentrate. 

Dissolve the tosylate obtained in 7.0 N NH 3 in MeOH (200 mL) at 0 °C. Stir for 5 
days, while allowed to warm to room temperature. Concentrate and purify on an SCX 
column, washing with MeOH. then eluting with 2.0 M NH3 in MeOH. Repeat the 
process three times till no amine was observed in MeOH washings. Combine the eluants 
and carefully distill to collect the title amine (610.7 mg, 37%): bp 90-1 10 °C; GCMS 101 
(M) + , 4.46 min. 
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Part B: 6T{2-Methoxy-4-[(4-methylpentylamm^ 
methanesulfpnate Place 6r(4^formyI-2-niethoxyphenoxy)nicotinainide (Example 4 14; Part. 
B) (0.100 g, 0.367 nimol), 4-methylpentylamine (Part A, 0.0409 g, 0.404 mmol) and 3A 
molecular sieves in a vial.; Add^methanol (3.6 mL), cap and stir overnight. Add NaBH4 
(in excess over two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 5 g ISCO® preload column. Dry the column in a vacuum oven at 
room temperature. Purify by eluting through a 10 g ISCO® column with (2.0 M NH 3 in 
methanol) in ethyl acetate to give 6-{2-me1hoxy-4-[(4- ; ,- v . ; ' ' v r ; 
,methylpentylamino)methyl]phenpxy}nicotin Dissolve the .'. 

compound in dichloromethane (2.5 mL) and add 1 equivalent of 0.50 M methanesulfonic 
acid in dichloromethane. Stir the solution for a short time before concentrating to give 
the title compound (0.124 gi -100%): TOF MS ES+ 358,2 ^+H0 + , HRMS calcd for 
C20H28N3O3 358.2131, (M+H)*, found 358.2119, time 0.39 min; HPLC [Waters XTerra™ 
/MSC-18 (150 x 4.6 mm; S-5 microm); 0.1% TFA/acetohitrile in 6.1% TFA>water at 1.0 

mL/min, 5-95% over 15 min]^tR;^ 8.2 min,. 100% purity ; ,; - ... 

;>'>'• ■/.'_-••/;: \\ V : / . ; ■ ". ' , - ' ,; "'^ •■ -V ■ ,> 

6- {2-Methoxy-4-[(2-/?-tolylethylamino)methyl]phenoxy}nicotinam^ methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.1 00 
g, 0.367 inmol) 5 ;2-j9-tolylethylamine, (0:0546 g, 0.404 nimbi) and 3A molecular sieves in 
a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBH 4 (in excess over two 
.portions) and stir until the gasses stop evolving.' Load the reaction mixture directly onto a 
5 g ISGO® pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 1 0 g ISiCO® column with (2.0 M NH3 in methanol) in ethyl 
acetate to give 6-{2-methoxy-4-[(2-j^-tolylethylamino)methyl]phenoxy}nicotinaiiude 
(0.143 g, 97.8%). Dissolve the compourid in dichloromethane (2.5 mL) arid add 1 v 
equivalent of 0.50 M methanesulfonic acid in dichloromethane. Stir the solution for a 
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short time before concentrating to give the title compound (0.168 g, ~100%): TOF MS 
ES + 392.1 (M+H) + , HRMS calcd for C23H26N3O3 392.1974 (M+H) + , found 392.1966, 
time 0.39 min; HPLC [Waters XTerra™ MS C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95% over 15 min], t R = 8.4 min, 
100% purity. 

Example 435 

5-(2-Methy]-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)pyrazine-2- 

carboxamide 




Place 5-(4-fonriyl-2-methy]phenoxy)pyrazine-2-carboxamide (Example 404, Part 
D) (0.200 g, 0.777 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.100 g, 0.777 mmol) and 
3 A molecular sieves in a vial. Add methanol (3.8 mL), cap and stir overnight. Add 
NaBFU (in excess over two portions) and stir until the gasses stop evolving. Load the 
reaction mixture directly onto a 5 g ISCO^' pre-load column. Dry the pre-loaded column 
in a vacuum oven at room temperature. Purify by eluting through a 10 g ISCO® column 
with (2.0 M NH3 in methanol), ethyl acetate and hexanes. After concentrating, take the 
product up in CH 2 C1 2 (25 mL) and wash with 1 .0 N NaOH solution (2x10 mL). Dry the 
organic layer over Na 2 S0 4 , filter and concentrate to give the title compound (0.121 g, 
42.0%): MS ES + 371.1 (M+H) + , base peak 242.0 (M-C 7 H M NO) + ; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 
mL/min, 5-95% over 19 min], t R = 7.9 min, 100% purity. 
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Example 436 

5-{4-[(3,3-Dimethylbutylamino)methy^ 




Place 5-(4-formyl-2-methylphenoxy)pyrazine-2-carboxamide (Example 404, Part 
D) (0.200 g, 0.777 mmol) 5 3 5 3-dimethylbutylamine (0.100 g, 0.777 mmol) and 3A 
molecular sieves in a vial. Add methanol (3.8 mL), cap and stir overnight. Add NaBH* 
(in excess over two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 5 g ISCO® pre-load column. Dry the pre-loaded column in a 
vacuum oven at room temperature. Purify by eluting through a 10 g ISCO® column with 
(2.0 M NH 3 in methanol), ethyl acetate and hexanes. After concentrating, take the 
product up in CH 2 C1 2 (25 mL) and wash with 1 .0 N NaOH solution (2x10 mL). Dry the 
organic layer over Na 2 SC>4, filter and concentrate to give the title compound(0.1 10 g, 
41 .4%): MS ES + 343.1 (M+H) + , base peak 242.0 (M-C 6 H 14 N) + ; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 
mL/min, 5-95% over 19 min], t R = 9.7 min, 94.3% purity. 

Example 437 

5-{4-[(3-Methylbutylamino)methyl]phenoxy}pyrazine-2-carboxamide 




Part A: 5-(4-Fonnylphenoxy)pyrazine-2-carbonitrile 

Dissolve 4-[l,3]dioxolan-2-yl-2-pbenol (Example 388, Part C2) (1.70 g, 10.2 
mmol), 5-chloropyrazine-2-carbonitrile (Example 404 s Part A) (1.50 g, 10.7 mmol) and 
K 2 C0 3 (3.71 g, 26.9 mmol) in DMA (27.0 mL) and isooctane (13.4 mL). Heat at 1 10 °C 
for about 2.25 hours. Cool to room temperature and quench with water (1 00 mL). 
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Extract with dichloromethane (3 x 100 mL). Wash the extract with saturated aqueous 
NaHC0 3 (1 x 50 mL) and brine (1 x 75 mL). Dry the organic layer over Na 2 S04, filter 
and concentrate. Purify by flash chromatography, eluting with 0-30% ethyl acetate in 
hexanes. Concentrate the eluant, then take the solid up in 88% formic acid (46 mL) and 
stir at room temperature for 4 hours. Dilute the reaction mixture with water (50 mL). 
Extract with dichloromethane (2 x 1 00 mL). Wash the extract with saturated aqueous 
NaHC0 3 (1 x 50 mL) ? dry over Na 2 S0 4 , filter and concentrate. Purify by flash 
chromatography eluting with 30% ethyl acetate in hexanes to give the title compound 
(1.88 g, 77.7%): TOF MS ES + 225.1 (M) + , HRMS calcd for C 12 H 7 N30 2 225.0538 (M) + , 
found 225.0527, time 0.38 min; HPLC [YMC-Pack Pro C-18 (1 50 x 4.6 mm, -S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 20-99% over 23 
min], t R = 1 1.5 min, 100% purity. 



Part B: 5-(4-Formylphenoxy)pyrazine--2-carboxamide u n 

Dissolve 5-(4-foimylphenoxy)pyrazine-2-carbonitrile (1.87 g, 8.30 mmol) and 
K 2 C0 3 (0.573 g, 4.15 mmol) in DMSO (21 mL). Add 30% H 2 0 2 (2.4 mL,20.S mmol) 
and stir at room temperature for 22 hours. Add additional K 2 C0 3 (0.573 g, 4.15 mmol) 
and heat at 55 °C for about 2.5 hours. Cool the reaction mixture and dilute with CHoCL 
(200 mL). Wash with water (1 x 100 mL) and saturated aqueous NaHC0 3 (1 x 1 00 mL). 
Dry the organic layer over Na 2 S04, filter and concentrate. Purify by flash 
chromatography, eluting with 0-50% ethyl acetate in dichloromethane to give the title 
compound (0.478 g, 23.7%): TOF MS ES + 244.1 (M+H) + , HRMS calcd for C 12 Hi 0 N 3 O 3 
244.0722 (M+H) + , found 244.0709, time 0.38 min; HPLC [YMC-Pack Pro C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 20-99% 
over 23 min], t R = 7.2 min, 100% purity. 
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Part C: 5-{4-[(3-Methylbutylamino)methyl]phenoxy}pyrazine-2-carboxamide Place 5-(4- 
formylphenoxy)pyrazine-2-carboxamide (0.150 g, 0.617 mmol), 3-methylbutylamine 
(0.0537 g, 0.617 mmol) and 3A molecular sieves in a vial. Add methanol (3.1 mL), cap 
and stir overnight. Add NaBH 4 (in excess over two portions) and stir until the gasses stop 
evolving. Load the reaction mixture directly onto a 5 g ISCO® pre-load column. Dry the 
column in a vacuum oven at room temperature. Purify by eluting through a 1 0 g ISCO® 
column with 2.0 M NH 3 in methanol, ethyl acetate and hexanes to give the title 
compound (0.0606 g, 31 .2%): MS ES + 315.1 (M+H) + , base peak 228.0 (M-C 5 H 12 N) + ; 
HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TF A/water at 1 .0 mL/min, 5-95% over 19 min], t R = 8.5 min, 96.4% puritv. 

Example 438 

5-(4-{[2-(Tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)pyrazine-2-carboxamide 

Place 5-(4-formylphenoxy)pyrazine-2-carboxamide (Example 437, Part B) (0.150 
g, 0.617 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.0797 g, 0.617 mmol) and 3A 
molecular sieves in a vial. Add methanol (3.1 mL), cap and stir overnight. Add NaBH 4 
(in excess over two portions) and stir until the gasses slop evolving. Load the reaction 
mixture directly onto a 5 g ISCO® pre-load column. Dry the column in a vacuum oven at 
room temperature. Purify by eluting through a 10 g ISCO® column with 2.0 M NH 3 in 
methanol and ethyl acetate. After concentrating, take the product up in dichloromethane 
(25 mL) and wash with 1 .0 N NaOH solution (2x10 mL). Dry the organic layer over 
Na 2 S0 4 , filter and concentrate to give the title compound (0.0819 g, 37.2%): MS ES" 
357.1 (M+H) + , base peak 228.0 (M-C 7 H 14 NO) + ; HPLC [YMC-Pack Pro C-18 (150 x 4.6 
mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95% over 
19 min], t R = 7.4 min, 100% purity. 
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Example 439 

5-{4-[(3 5 3-Dimethylbutylamino)methyl]pbenoxy}pyrazine-2-carboxamide 




Place 5-(4-formylphenoxy)pyrazine-2-carboxamide (Example 437, Part B) (0.150 
g, 0.617 mmol), 3, 3 -dimethyl butyl amine (0.0624 g, 0.617 mmol) and 3A molecular 
sieves in a vial. Add methanol (3.1 mL), cap and stir overnight. Add NaBH 4 (in excess 
over two portions) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 5 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 10 g ISCO® column with 2.0 M NH3 in 
methanol, ethyl acetate and hexanes. After concentrating, take the product up in 
dichloromethane (25 mL) and wash with 1 .0 N NaOH solution (2x10 mL). Dry the 
organic layer over Na2S0 4 , filter and concentrate to give the title compound (0.0687 g, 
33.8%): MS ES + 329.1 (M+H) + , base peak 228.0 (M-C 6 H 15 N) + ; HPLC [YMC-Pack Pro 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 
mL/min, 5-95% over 19 min], t R = 9.2 min, 100% purity. 



Example 440 

6-(2-Methoxy-4-{[2-(tetrahydropyran-4-yl)eth^ 

methanesulfonate 




Dissolve 6-(2-methoxy-4- {[2-(tetrahydropyran-4- 
yl)ethy]amino]methyl}phenoxy)nicotinamide (Example 427) (0.612, 1.59 mmol) in THF 
(4 mL) and few drops of methanol to form a clear solution. Add 1.27 M methanesulfonic 
acid (1.25 mL, 1 .59 mmol) in THF. Stir for 10 minutes, then concentrate to give the title 
compound (0.749 g, -1 00%): TOF MS ES + 386.2 (M+H) + , HRMS calcd for C2iH7 g N 3 04 
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386.2080 (M+H) + , found 386.2083, time 0.62 min; HPLC [Waters XTerra™ MS C-18 
(150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 
5-95% over 15 min], t R = 6.6 min, 100% purity. 

Example 441 

6-(4-Hexylaminomethy]-2-methoxyphenoxy)nicotinamide methanesulfonate 



Using a procedure similar to that of Example 440, using 6-(4-hexylaminom ethyl - 
2-methoxyphenoxy)nicotinamide (Example 432) the title compound is obtained. 

Example 442 

6-(2-Methoxy-4-pentylaminomethylphenoxy)nicotinamide methanesulfonate 



pentylaminomethylphenoxy)nicotinamide (Example 420) the title compound is obtained. 





Using a procedure similar to that of Example 440, using 6-(2-methoxy-4- 
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Example 443 

6-(4-Butylamiaiomethy]-2-'methoxyphenoxy)nicotinarnide methanesulfonate 




Using a procedure similar to that of Example 440, using 6-(4-butylaminomethyl- 
2-methoxyphenoxy)nicotinamide (Example 426) the title compound is obtained. 

Example 444 

6-{2-Methoxy-4-[(2-pyridin-3-ylethylamino)methyl]phenoxy}nicotinamide 

methanesulfonate 




Using a procedure similar to that of Example 440. using 6-{2-methoxy-4-[(2- 
pyridin-3-ylethylamino)methy]jphenoxy}nicotinamide (Example 425) the title compound 
is obtained. 
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Example 445 

6- {4-[(2-Ethy]buty]amino)methyl]»2-inethoxyphenoxy} nicotinamide methanesulfonate 



Using a procedure similar to that of Example 440, using 6-{4-[(2- 
ethylbuty]amino)methyl]-2-methoxyphenoxy} nicotinamide -(Example 429) the title 
compound is obtained. 

Example 446 

6-{4-[(3,3-Dimethylbutylamino)methyl]-2-methoxyphenoxy}nicotinamide 

m ethanesul fonate 



Using a procedure similar to that of Example 440, using 6-{4-[(3,3- 
dimethylbutylamino)methyl]-2-methoxyphenoxy] nicotinamide (Example 424) the title 
compound is obtained. 
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Example 446A 

6-{2-Methoxy-4»[(3-methy]buty]amino)methyI]phenoxy} nicotinamide methanesulfonate 



Using a procedure similar to that of Example 440 3 using 6-{2-methoxy-4-[(3- 
methylbutylamino)methyl]phenoxy}nicotinamide (Example 414, Part C) the title 
compound is obtained. 



Dissolve 4-hydroxytetralone (50 g, 284 mmol) in methanesulfonic acid (400 mL) 
and chill to 2 °C in an ice bath. Add sodium azide (24 g, 369 mmol) in 3-gram portions 
over a period of 3 hours while keeping the temperature below 5 °C. Stir the solution cold 
for an additional hour and allow gradually warm to room temperature by removing the ice 
bath. Stir the solution for 16 hours. Pour the mixture into 3 L of crushed ice and add 
saturated aqueous NaHCO^ until a pH of 8 is achieved. Add EtOAc (4 L) and extract 3 
times. Dry the organic layer over MgS0 4 and concentrate to a white solid. 
Chromatography on a Biotage® 75 S column (eluant 10:1 hexanes/EtOAc) provides the 
title compound as a white solid (27.3 g, 50 % of theory). J H NMR (DMSO-J 6 ) 5 7.90 (br 





Part A: 7-Methoxy-2,3 5 4,5-tetrahydro-benzo[c]azepin-l-one 

O 
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t, 1 H), 7.48 (d, 1 H), 6.89 (m, 2 H), 3.72 (s, 3 H), 2.90 (m, 2 H), 2.59 (t, 2 H) 1 .83 (m, 2 
H). 

Part B: 7-Methoxy-2 ? 3 5 4,5 5 5-tetrahydro-benzo[c]azepine 




Add 7-methoxy-2,3,4,5-tetrahydro-benzo[c]azepin-l-one from step A (10 g, 53 
mmol) to THF (50 mL) under a nitrogen atmosphere. Stir and chill the solution to 0 °C in 
an ice bath and add drop wise borane-THF complex (1 56 ml, 1 .0 M in THF, 1 56 mmo!). 
After complete addition, heat the solution at reflux for 2 hours and then cool to room 
temperature. Quench the reaction with 1 .0 N HC1 solution. Adjust the pH to 9 with 1 .0 N 
NaOH solution and add 300 mL of EtOAc. Extract the solution, dry the organic layer 
over MgS0 4 and concentrate to a yellow oil. Chromatography on a Biotage® 75 S 
column (10% MeOH/DCM) yields the title compound as a white solid (4.2 g; 45 % of 
theory). ] H NMR (DMSO-rf 6 ) 5 7.00 (d, 1 H), 6.63 (s, 1H), 6.59 (dd, 1 H), 3.69 (s, 2H), 
3.67 (s, 3 H), 3.02 (t, 2 H), 2.72 (m, 2 H), 1.55 (m, 2 H). MS (EI) 178.2 m/z (M+l) 

PartC: 2,3 5 4,5-Tetrahydro-l//-benzo[<:]azepin-7-ol Hydrobromide 

Br 




Dissolve product from Step B above(4.2 g, 22 mmol) in CH2CI0 (50 mL) and add 
to BBr 3 (67 mmol, 6.4 mL) in CH2CI2 (20 mL) at -78 °C under a nitrogen atmosphere. 
Stir the reaction mixture at -70 °C for 2 hours and then at room temperature for 16 hours. 
Cool the clear solution to -78 °C and carefully add methanol (15 mL). Concentrate the 
solution to a brown solid. Dissolved the solid in methanol (50 mL) and add CH2CI2 (40 
mL). Concentrate the solution to half-volume and add hexanes (40 mL). Concentrate 
again to half volume and add EtOAc (20 mL). Concentrate to a volume to 20 mL and 
filter to obtain a white granular solid (4.2 g, 45 % of theory): J H NMR (DMSO-rf 6 ) 8 9.52 
(s, 1H), 8.70 (tar, 2H), 7.19 (d, 1H), 6.58 (m, 2H), 4.23 (s, 2H), 3.33 (m, 2H), 2.88 (m, 
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2H), 1.70 (m, 2H). MS (ES) 164.1 m/z (M+l). Elemental analysis Calc C 49.19, H 5.78, 
N 5.55; Found C 49.48, H 5.78, N 5.55. 

Part D : iV-ter/-Butoxycarbonyl-2 ,3 ,4, 5 -tetrahydro- 1 H-bonzo[c) azepin-7-o] 



Mix product from Step C above (6.50 g, 26 mmol) with CH2CI2 (100 mL) to form 
a slurry. Add triethylamine (79 mmol) and cool the slurry to 5 °C in an ice bath. 
Dissolve di-ter/-butyl dicarbonate in CH2CI2 (20 mL) and add drop wise to the solution. 
Remove the ice bath and allow the solution to stir at room temperature for four hours. 
Concentrate the solution to a brown solid. Add 40 ml of a 1:1 CH 2 Cl2/EtOAc solution 
and filter. Concentrate the filtrate to a brown oil and chromatograph (20% 
EtOAc/hexanes) to give a white solid (6.3 g, 90 % of theory): ! H NMR (DMSO-J 6 ) 5 
9.15 (s, 1H), 6.97 (d, 1H), 6.60 (s, 1H), 6.49 (d, 1H), 4.23 (s, 2H), 3.52 (br m, 2H), 2.72 
(brm,2H), 1 .59 (br m, 2H), 1.33 (s, 9H). 13 C NMR (DMSO-rf 6 ) 5 156.24, 142.99, 
129.41, 116.41, 111.57, 78.29, 50.95,49.57, 34.58, 28.02. Anal. Calcd for C5H21NO3: C, 
68.42; H 5 8.04; N, 5.32. Found: C, 68.54; H, 8.15; M, 5.24. 

Part E: 6-(2,3,4,5-Tetrahydro-7//-benzo[c]azepin-7-yloxy)nicotinamide 



Add 80% NaH in mineral oil (28.3 mg, 0.94 mmol) to a solution of the 
benzazepinol in Part D (124.3 mg, 0.47 mmol) in anhydrous DMF (2.0 mL) and stir for 
30 minutes at room temperature. Add 6-chloronicotinamide (147.8 mg, 0.94 mmol) in 
one portion and stir overnight at room temperature and then heat at 80 °C for 3 hours. 
Quench the reaction with water and concentrate. Purify by flash chromatography, eluting 
with 40% CH2CI2 in EtOAc. 
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Dissolve the above-coupled product in CH2CI2 (2.5 mL) and treat with 
trifluoroacetic acid (2.5 mL) at room temperature for one hour. Concentrate the mixture 
and purify by an SCX column, washing with methanol and then eluting with 2.0 M NH3 
in MeOH to yield the title compound (1 09.3 mg, 82% for 2 steps): MS ES + 284.0 (M- 
H) + ; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TFA/water at 1.0 mL/min, 5-95% over 19 min], t R = 6.99 min, 100% purity. 

Part F: 6-(2-Phenethyl-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy)nicotinamide 
Mix 6-(2,3,4,5-tetrahydro-7iy-benzo[c]azepin-7-yloxy)nicotinamide (Part E, 112.9 
mg, 0.40 mmol), K 2 C0 3 (1 10.1 mg, 0.80 mmol), and phenethyl bromide (82 uL, 0.60 
mmol) in DMF (2.0 mL). Heat at 70-80 °C overnight. Remove DMF azeotropically with 
xylenes. Purify by flash chromatography, eluting with 75:19:6 EtOAc/CH 2 Cl 2 /2.0 M 
NH 3 in MeOH and then with 60:30:10 EtO Ac/hex anes/2,0 M NH 3 in MeOH. Purify by 
reverse phase chromatography, eluting with 0-99% 0.1% TFA/acetonitrile and 0.1% 
TFA/water to give the title compound (44.9 mg, 27% from Step D): MS ES + 284.0 (M- 
H) + ; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 
0.1% TFA/water at 1.0 mL/min, 5-95% over 19 min], t R = 9.85 min, 100% purity; Anal. 
Calcd for C24H25N3O2O.IH2O 0.1 MeOH: C, 73.75; H, 6.57; N, 10.71. Found: C, 73.45; 
H, 6.62; N, 10.72. 

Example 448 

6-[2-(3-Methylbutyl)-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy]nicotinamide 




Mix 6-(2,3,4,5-tetrahydro-7//-ben2o[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 50.7 mg, 0.18 mmol), K 2 C0 3 (49.5 mg, 0.36 mmol), and isoamyl bromide 
(32 uL, 0.27 mmol) in DMF (1 .0 mL). Heat at 80 °C for 6 hours. Pass through an SCX 
column, washing with methanol and then eluting with 2.0 M NH3 in MeOH. Concentrate 
the eluant and purify by flash chromatography, eluting with 70:22:8 EtOAc/CH 2 Cl 2 /2.0 
M NH 3 in MeOH to afford the title compound (45.7 mg, 72%): MS ES + 354.0 (M+H) + , 
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HRMS calcd for C 2) H 28 N 3 0 2 354.2182 (M+H) + , found 354.2182, time 0,39 min; HPLC 
[YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 20-99% over 23 min], t R = 6.39 min, 100% purity; Anal. Calcd 
for C 2 ,H 27 N 3 O 2 0.2CH 2 Cl 2 0.1MeOH: C, 69.59; H, 5.98; N, 11.43. Found: C, 69.47; H, 
6.25; N, 11.30. 

Example 449 

6-[2-(3-Methylpentyl)-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy]nicotinamide 




Mix 6-(2,3,4,5-tetrahydro-7//-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 55.6 mg, 0.20 mmol), K 2 C0 3 (54.2 mg, 0.39 mmol), and l-bromo-4- 
methylpentane (43 uL, 0.29 mmol) in DMF (1 .0 mL). Heat at 80 °C overnight. Remove 
DMF azeotropically with xylenes. Purify by flash chromatography, eluting with 70:25:5 
EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH to afford the title compound (43.1 mg, 60%): MS 
ES + 368.4 (M+H) + , HRMS calcd for C 22 H 30 N 3 O 2 368.2338 (M+H) + , found 368.2330, 
time 0.39 min; Anal. Calcd for C 22 H 29 N 3 O 2 0.1CH 2 Cl 2 O.lMeOH: C, 70.32; H, 7.87; N, 
1 1 .08. Found: C, 70.05; H, 7.52; N, 1 1 .01 . 

Example 450 

(±)-6-{4-[2-(2-Hydroxycyclohexylamino)ethyl]phenoxy}nicotinamide 
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Part A: (±)-4-[2-(2-Hydroxycyclohexylamino)ethyl]phenol 




Mix (±)-2-aminocyclohexanol (1.5227 g, 13.2 mmol), K 2 C0 3 (4.56 g, 33.0 
mmol), and l-(2-cWoroethyl)-4-methoxybenzene (2.0 mL, 13.2 mmol) in DMF (30 mL). 
Heat at 1 00 °C for 24 hours. Cool down to room temperature and filtrate with MeOH 
wash. Concentrate and remove DMF azeotropically with xylenes. Take up the residue in 
CH 2 C1 2 and H2O (1 00 mL each). Separate the layers and extract the aqueous layer with 
CH2CI2 (2 x 100 mL). Wash the organic layers with H 2 0 and brine (100 mL each). Dry 
the combined organic layers over MgSCU, concentrate and purify by flash 
chromatography, eluting with 50:45:5 EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH to afford 2- 
(4-methpxyphenethylamino)cyclohexanol. (1.38 g, 42%). 

Mix the methoxy ether (505.9 mg, 2.0 mmol) and 1 .0 M BBr3 in heptane (4.0 mL, 
4.0 mmol) in CH 2 C1 2 (10 mL in total). Stir the mixture at 0-17 °C for 3 hours. Quench 
the reaction with saturated aqueous NaHCC>3 (30 mL) at 0 °C. Take up the mixture in 
saturated aqueous NaHC0 3 (20 mL) and CH 2 C1 2 (30 mL). Dissolve the precipitate 
formed with CH 2 C1 2 and a small amount of MeOH. Separate the layers after vigorously 
shaking. Wash the organic layer with 1:1 saturated aqueous NaHCOs/brine (50 mL). 
Back-extract the aqueous layers with CH 2 C1 2 (2 x 50 mL) and 10% MeOH in CH 2 CI 2 (5 
x). Dry the combined organic layers over MgS0 4 , concentrate and purify by flash 
chromatography, eluting with 75:15:10 EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH (375.8 mg, 
79%): MS ES + 236.1 (M+H) + , ES* 234.2 (M-H)'; J H NMR (DMSO-rf 6 ) 5 9.1 1 (s, 1H), 
6.97 (d, J = 8.3 Hz, 2H), 6.93 (d, J = 8.3 Hz, 2H), 4.41 (d, J = 4.4 Hz, 1H), 3.32 (s, 1H), 
3.03 (s, 1H), 2.76 (m, 1H), 2.55 (m, 3H), 2.14 (m, 1H), 1.87 (m, 1H), 1.75 (m, 1H), 1.54 
(m, 2H), 1.13 (m, 3H), 0.86 (m, 1H). 
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Part B : (±)-6- {4-[2-(2-Hydroxycyclohexylamino)ethyl]phenoxy } nicotinamide 

Heat a mixture of 4-[2-(2-hydroxycyclohexylamino)ethy]]phenol (152.6 
mg, 0.65 mmol), 6-chloronicotinamide (84.6 mg, 0.54 mmol) and K2CO3 (186.7 mg, 1.35 
mmol) in 3:1 DMF/toluene (4.0 rnL) at 160 °C for 2 hours. Cool to room temperature and 
filter with thorough MeOH and CH2CI2 wash. Concentrate the filtrate and remove DMF 
azeotropically with xylenes. Purify by flash chromatography, eluting with 75:15:10 
EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH (56.3 mg, 29%): MS ES + 356.1 (M+H) + , HRMS 
calcd for C 2 oH 2 6N 3 03 356.1 974(M+H) + , found 356.1966, time 0.37 min; HPLC [YMC- 
Pack Pro C-l 8 (150 x 4.6 mm, S-5 microm), acetonitrile in water containing 0.01 % 
concentrated HC1 at 1.0 mL/min, 30-99% over 19 min], t R = 1.23 min, 100% purity; 
Chiralpak AD 225 nm, 60:40 EtOH/heptane at 1 .0 mL/min, t R = 5.55 min, 50% and t R = 
7.17 min, 50%; Anal. Calcd for C20H25N3O3 0.2CH 2 Cl 2 0.2MeOH: C, 64.68; H, 6.97; N, 
1 1 .09. Found: C, 64.46; H, 6.84; N, 11.11. 

Example 451 

(±)-(c/5)-6-{4-[2-(3-Hydroxycyclohexylamino)ethyl]phenoxy}nicotinamide 




O 

Part A: 3-(te7^Butyldimethylsilyloxy)cyclohexanone 




Stir a mixture of 1,3-cyclohexanediol (250.9 mg, 2.16 mmol) and NaH (80% in 
mineral oil, 71 .3 mg, 2.38 mmol) in freshly distilled THF (5.0 mL) for 30 minutes. Add 
ter/-butyldimethylsilyl chloride (325.5 mg, 2.16 mmol) in THF (2.0 mL in total). Stir for 
2 hours, add THF (3.0 mL) to the milky solution, and stir overnight. Quench the reaction 
with brine and extract with EtOAc (3 x 30 mL). Combine extracts, dry over MgS0 4 , and 
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concentrate. Flash chromatography, eluting with 30% Et 2 0/hexanes yields a mono-silyl 
ether (185.5 mg, 37%). 

Add PCC (344 mg, 1.6 mmol) to the mono-protected cyclohexanediol (183.8 mg, 
0.8 mmol) in anhydrous CH2CI2 (10 mL) at room temperature and stir overnight. Filter 
through a Celite® pad with thorough CH 2 C1 2 rinse. Wash the filtrate with saturated 
aqueous NaHC0 3 and brine (30 mL each). Back-extract the aqueous layers with CH 2 C1 2 
(2 x 30 mL). Combine the organic layers, dry over MgS0 4 , concentrate and purify by 
flash chromatography, eluting with 20% Et 2 0/hexanes to afford the title compound 
(150.7 mg, 83%): HRMS calcd for Ci 2 H 24 0 2 NaSi 251.1443 (M+Na) + , found 251.1432, 
time 0.43 min; IR (cm" 1 ) 171 1 (C=0). 

Part B: 6-[4-(2-Aminoethyl)phenoxy]nicotinamide 




Treat [2-(4-hydroxyphenyl)ethyl]carbamic acid tert-buty] ester (534.3 mg, 2.2 
mmol) with NaH (80% in mineral oil, 78.0 mg (2.6 mmol) in anhydrous DMF (1 0 mL) at 
room temperature for 30 minutes. Add 6-chloronicotinamide (343.8 mg, 2.2 mmol) and 
heat the mixture at 80 °C overnight. Quench the reaction with H 2 0 and concentrate to 
dryness, using xylenes to remove DMF as an azeotrope. Suspend the residue in MeOH 
and filter with thorough McOH and CH 2 C1 2 rinse. Concentrate the filtrate and purify by 
flash chromatography, eluting with 75:15:10 EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH. 
Deprotect the BOC group with 1 : 1 TFA/ CH 2 C1 2 ( 1 6' mL) at room temperature overnight. 
Concentrate and purify by an SCX column, washing with MeOH and then eluting with 
2.0 M NH 3 in MeOH: MS ES + 297.9 (M+H+K) + , HRMS calcd for C M H,6N 3 0 2 258.1243 
(M+H) + , found 258.1235, time 0.40 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95% over 19 
min], t R = 6.93 min, 100% purity. 
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Part C: (±)-(cisy and (frow>6-(4-{2-[3-(terr-ButyldimethyI- 
si]yloxy)cyclohexy]amino]ethyl}phenoxy)nicotinamide 




Dissolve 6^4-(2-aminoethyl)phenoxy]nicotinamide (121.4 mg, 0.472 mmol) in 
MeOH (0.48 mL) and dichloroethane (1.0 mL). Add 3-(terr- 

butyldimethylsilyloxy)cyc]ohexanone (151 mg, 0,661 mmo!) in dichloroethane (2.0 mL). 
Add the mixture to a solution of NaB(OAc) 3 H (140 mg, 0.661 mmol) in dichloroethane 
(1.3 mL). After 10 minutes, add dropwise AcOH (27 uL, 0.472 mmol) and stir the 
mixture overnight. Quench the reaction with 1 .0 N NaOH (4.0 mL) and take up the 
mixture in Et20 (30 mL). Separate the layers, and extract the aqueous layer with Et20 (3 
x 20 mL). Wash the organic layers with brine (40 mL), dry over MgS0 4 , and 
concentrate. Purify by flash chromatography, eluting with 55:40:5 EtOAc/CH 2 Cl2/2.0 M 
NH3 in MeOH to afford a diasteremeric mixture of the product (144.7 mg, 65%), which is 
separable by repeated flash chromatography, eluting with 5-10% 2.0 M NH3 in 
MeOH/CH 2 Cl 2 : MS ES + 470.1 (M+H) + , ES" 468.2 (M-H)~. 

Part D: (db)-(c/5)-6-{4-[2-(3-Hydroxycyclohexy]amino)ethyl]phenoxy}nicotinamide 
Treat (±)-( C zV)-6-(4- {2-[3-(ter/-butyl dimethyl- 
silyloxy)cyclohexylamino]ethyl}phenoxy)nicotinamide (56.8 mg, 0.12 mmol) in THF 
(1 .0 mL) with 1 .0 M tetrabutylammounium fluoride (TBAF) in THF (0.5 eq) for 1 hour. 
Add another 0.5 eq of 1 .0 M TBAF and stir for 4 hours. Add 1 .0 eq of 1 .0 M TBAF and 
stir for 2.5 days. Concentrate and purify by flash chromatography, eluting with 1 0% (2.0 
M NH3 in MeOH) in CH2CI2. Repeat the chromatography to afford the title compound 
(29.9 mg, 70%): MS ES + 356.0 (M+H) + , HRMS calcd for C21H28N3O2 356.1974 (M+H) + , 
found 356.1965, time 0.41 min; HPLC [YMC-Pack Pro C-l 8 (150 x 4.6 mm, S-5 
microm), 0.1% TFA/acetonitrile in 0.1% TF A/water at 1 .0 mL/min, 5-99% over 19 min], 
t R = 7. 1 1 min, 1 00% purity; Anal. Calcd for C 2 oH25N30 3 , 0.4CH2Cl 2 *0.4MeOH: C, 62. 1 1 ; 
H, 6.87; N, 1 0.45. Found: C, 61 .95; H, 6.88; N, 1 0.36. 
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Example 452 

(±)-(/7Yms)-6-{4-[2-(3-Hydroxycyclohexylam 




O 



Treat (±)-(fra ns)-6-(4- {2-[3-(te^butyldimethyl- 
si]yloxy)cyc]ohexylamino]ethyl}phenoxy)nicotinamide (Example 451, Part C, 63 J mg, 
0.13 nimol) in THF (1 .0 mL) with lib M tetrabutylammounium fluoride (TBAF) in THF 
(0.5 eq) for 1 hour. Add another 0.5 eq of 1.0 M TBAF and stir for 4 hours. Add 1 .0 eq 
of 1 .0 M TBAF and stir for 9 days. Add another 1 .0 eq of 1 .0 M TBAF and stir for 4 
days. Concentrate, dissolve the mixture in CH2O2 (20 mL), and wash with H2O (2x 20 
mL), saturated aqueous NaHCCb and brine (20 mL each). Back-extract the aqueous 
layers with CH2CI2 (20 mL). Concentrate the two H2O washings and purify by flash 
chromatography, eluting with 15% (2.0 M NH 3 in MeOH) in CH 2 C1 2 to afford the title 
compound (42.1 mg, 88%): MS ES + 356.4 (M+H) + , HRMS calcd for C21H28N3O2 
356.1974 (M+H) + , found 356.1979, time 0.41 min; HPLC [YMC-Pack Pro C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-99% 
over 19 min], t R = 7.1 1 min, 100% purity. 

Example 453 

(±)-6-{4-[2-((r7'an^)-4-Hydroxycyclohexylamino)ethyl]phenoxy}nicotinamide 
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Part A: (d=)-(r7'aw5)-4-[2-(4-Methoxyphenyl)ethylamino]cyclohexanol 




Heat a mixture of (±)-(/rtf«s0-4-aminocyclohexanol (607 m, 5.3 mmol), Cs 2 C0 3 
(4.300 g, 13.2 mmol), and l-(2-chloroethyl)-4-methoxybenzene (0.8 mL) in DMF (10 
mL) at 100 °C for 19 hours. Quench the reaction with saturated aqueous NH4CI (40 mL). 
Adjust the pH to alkaline and concentrate to dryness. Suspend the residue in 50:40:10 
EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH and stir vigorously for 1 hour. Decant the 
supernatant. Suspend the residue in 10:90 2.0 M NH 3 in MeOH/CH 2 Cl 2 for 30 minutes 
and filter. Combine the organic layers, concentrate, and purify by flash chromatography, 
eluting with 75:15:10 EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH to afford the title compound 
(258.3 mg, 20%): MS ES + 250.0 (M+H) + , HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, 
S-5 microm), acetonitrile in water containing 0.01% concentrated HC1 at 1.0 mL/min, 30- 
99% over 1 9 min], t R = 1 .96 min, 1 00% purity. 

Part B: (±)-6- {4-[2-((/ran5)-4-Hydroxycyclohexylamino)ethyl]phenoxy}nicotinamide 

Add dropwise 1.0 M BBr 3 in heptane (1.35 mL, 1 .35 mmol) to a suspension of 
(±)-(o-a725)-4-[2-(4-methoxyphenyl)ethylamino]cyclohexanol (Part A, 153.2 mg, 0.61 
mmol) in anhydrous CH 2 C1 2 (5.0 mL) at 0 °C. Add another 1 .0 mL of CH 2 C1 2 when the 
compound precipitates out. Stir the mixture at 0 °C for 30 minutes and at room 
temperature for 2 hours. Quench the reaction with 5 drops of H 2 0 and concentrate. 
Purify the residue on an SCX column, washing with MeOH and then eluting with 2.0 M 
NH 3 in MeOH to yield (±)-(/ra;25)-4-[2-(4-hydroxycyclohexylamino)ethyl]phenol (121.2 
mg). 

Heat a mixture of the phenol (121 .2 mg, 0.52 mmol), 6-chloronicotinamide (121 .0 
mg, 0.77 mmol), and K 2 C0 3 (213.5 mg, 1 .55 mmol) in 3:1 DMF/toluene (6.0 mL) at 165 
°C for 3 hours. Quench the reaction with a small amount of H 2 0 and concentrate to 
dryness, using xylenes to remove DMF azeotropically. Dissolve the residue in MeOH 
and filter. Concentrate the filtrate and purify by flash chromatography, eluting with 
75:15:10 EtOAc/CH 2 Cl 2 /2.0 M NH 3 in MeOH, to afford the title compound (79.1 mg, 
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43%): MS ES + 356.0 (M+H) + , HRMS calcd for C20H26N3O3 356.1974 (M+H) + , found 
356.1959, time 0.34 min; HPLC [YMC-Pack Pro C-18 (150 x 4.6 mm, S-5 microm), 
acetonitrile in water containing 0.01% concentrated HC1 at 1.0 mL/min, 5-95% over 19 
min], t R = 5.81 min, 100% purity. 

Example 454 

(±)-6-{4-[2-((/7-an 1 y)-2-Hydroxycyclopentylamino)ethyl]phenoxy} nicotinamide 




Part A: 4-[2-(2-Hydroxycyclopentylamino)ethyl]phenol 




Stir a mixture of cyclopentene oxide (482.0 mg, 5.73 mmol) and tyramine (943.2 
mg, 6.88 mmol) in 1.0 N NaOH (20 mL) at room temperature for 64 hours, at 45-55 °C 
for 6 hours, and at 100 °C for 1 8 hours. Quench the reaction with saturated aqueous 
NH4CI (40 mL) and take it up in EtOAc (50 mL). Separate the layers after shaking. 
Wash the organic layer with H 2 0 and brine (50 mL each). Back-extract the aqueous 
layers with CH 2 C1 2 , EtOAc and CH 2 C1 2 (50 mL each). Adjust the pH of the combined 
aqueous layers to alkaline and concentrate. Suspend the residue in 10:40:50 2.0 M NH 3 
in MeOH/CH 2 Cl 2 /EtOAc and decant off the supernatant. Dissolve the residual solid in 
H 2 0 and extract it with 10:40:50 2.0 M NH 3 in MeOH/CH 2 Cl 2 /EtOAc (100 mL) and 
10:90 2.0 M NH 3 in MeOH/CH 2 Cl 2 . Combine all the organic layers and concentrate. 
Dissolve the residue in a small amount of MeOH and purify by flash chromatography, 
eluting with 1 0:40:50 2.0 M NH 3 in MeOH/CH 2 CL 2 /EtOAc to afford the title compound 
as a 1 :3 cisltrans isomeric mixture (566 mg, 45%): MS ES + 222.0 (M+H) + , HPLC [YMC- 
Pack Pro C-18 (150 x 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% 
concentrated HC1 at 1 .0 mL/min, 5-95% over 19 min], t R = 4.72 min, 76% and 6.52 min, 
24%. 

PartB: (±)-6-{4-[2-((/ra«5)-2-Hydroxycyclopenty]amino)ethyl]phenoxy}nicotinamide 
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Heat a mixture of 4-[2-(2-hydroxycyclopentylamino)ethyl]phenol (210.5 mg, 0.95 
mmol), K2CO3 (395 mg, 2.85 mmol) and 6-chloronicotinamide (223.4 mg, 1.43 mmol) in 
1 :3 toluene/DMF (6 mL) at 165 °C for 2 hours, while removing H2O azeotropically with 
toluene. Remove DMF azeotropically with xylenes and take up the residue in H 2 0 (50 
mL) and 10% MeOH in CH 2 C1 2 (50 mL). Shake and separate the layers. Extract the 
aqueous layer with 10% MeOH in CH 2 C1 2 (2 x 50 mL) and 10% MeOH in EtOAc (50 
mL). Combine the organic layers, dry over MgS0 4 and concentrate. Concentrate the 
aqueous layer, which still contains the product by TLC, to dryness and extract the product 
out with MeOH. Dry the solution with Na 2 S0 4 , filter and combine with the organic 
concentrate above. Concentrate, re-dissolve in MeOH and filter through a Na 2 S04 pad. 
Concentrate and purify by flash chromatography, eluting with 10:15:75 2.0 M NH3 in 
MeOH/CH 2 CL 2 /EtOAc to afford the title compound (137.4 mg) along with the (cis)- 
isomer of the starting phenol (59. 0 mg) recovered: MS ES + 342.0 (M+H)"\ HRMS calcd 
for C19H24N3O3 342.1818 (M+H) + , found 342.1812, time 0.34 min; HPLC [YMC-Pack 
Pro C-18 (150 x 4.6 mm, S-5 microm), acetonitrile in water containing 0.01% 
concentrated HC1 at 1.0 mL/min, 5-95% over 19 min], t R = 16.76 min, 100% purity; Anal. 
Calcd for C^HasNsOsO.lC^ChO.lEtOAc: C, 65.29; H, 6.74; N, 1 1.71. Found: C, 
65.35; H, 6.61; N, 11.98. 

Example 455 

4-[5-(Phenethylamino-methyl)-pyridin-2-yloxy]-benzamide dihydrochloride 




.2HCI 
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Step 1 

4-(5-Cyano-pyridin-2-yloxy)-benzamide 




Combine 6-chloro-nicotinonitrile (1.0 g, 7.22 mmol), 4-hydroxybenzamide (1.09 
g, 7.94 mmol), and potassium carbonate (1.49 g, 10.83 mmol) in toluene (8 mL). Add 
DMA (24 mL) to the reaction mixture. Heat the reaction mixture for 1.5 hour at 120 °C. 
Let the reaction mixture cool to room temperature. Pour the reaction mixture onto water 
and filter the precipitate washing with water. Dry the solid under vacuum to provide the 
, title compound (1 .63 g, 94%) 

Step 2 

4-(5-Aminomethyl-pyridin-2-yloxy)-benzamide 




Combine 4-(5-cyano-pyridin-2-yloxy)-benzamide (202 mg, 0.844 mmol), 5% 
Pd/C (80 mg) and cone. HC1 (0.423 mL) in THF (4 mL) and EtOH (4 mL). Run the 
reaction under hydrogen atmosphere (1 atm) at rt overnight. Add NaOH (5 N, 2 mL) and 
filter the reaction mixture through Celite®. Concentrate the filtrate. Wash the residue 
with H2O (5 mL) and extract with CH2CI2 (3x5 mL). Combine the organic layers and 
purify through an SCX column eluting with 2M ammonia in methanol. Concentrate the 
fractions to give the title compound (74 mg, 36%). 

Step 3 

Combine 4-(5-aminomethyl-pyridin-2-yloxy)-benzamide (70 mg, 0.288 mmol) 
from step 2, methanol (1.8 mL), trimethylorthoformate (1 2 mL), and phenethyl aldehyde 
(0.034 mL, 0.288 mL). Stir at room temperature for 4 hours, then add sodium 
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borohydride (13 mg, 0.346 mmol). Stir for 4h. Purify through an SCX column using 
ammonia (2.0 M in methanol) to give 20 mg (20%) of the free base. Combine the 
compound with ether (1 mL) and hydrochloric acid (1 M in ether). Triturate and filtrate 
to give 24 mg of the title compound. Mass spectrum (ion spray): m/z = 348.0 (M+l); *H 
NMR (CDC1 3 ): 8.02 (d, J = 1.8 Hz, 1H), 7.77 (d, J - 8.6 Hz, 2H), 7.62 (dd, J =2.1 Hz, 8.6 
Hz, 1H), 7.25-7.19 (m, 2H), 7.16-7.08 (m, 5H), 6.85 (d, J - 8.3 Hz, 1H), 6.18-5.72 (bm, 
2H), 3.69 (s, 2H), 2.83 (t, J = 6.4 Hz, 2H), 2.75 (t, J = 6.4 Hz, 2H), 1.85-1.51 (bs, 1H). 

Example 456 

4- { 5 - [(3 -Tri fluoromethyl -benzyl amino)-methyl] -pyri din-2 -yloxy } -benzami de 




Using a method similar to Example 455, step 3, using 3-trifluoro-benzaldehyde 
(0.045 mL, 0.339 mmol) gives the title compound (1 06 mg, 85%). Mass spectrum (ion 
spray): m/z = 401.9 (M+l); *H NMR (DMSO-d 6 ): 8.08 (d, J = 2.4 Hz, 1H), 7.97-7.93 (bs, 
1H), 7.90 (d, J = 8.7 Hz, 2H), 7.85 (dd, J = 2.4 Hz, 8.5 Hz, 1H), 7.69 (s, 1H), 7.63 (d, J = 
7.6 Hz, 1H), 7.58-7.50 (m, 2H), 7.33 (s, 1H), 7.12 (d, J = 8.7 Hz, 2H), 7.03 (d, J = 8.5 Hz, 
1H), 3.76 (s, 2H), 3.66 (s, 2H). 

Example 457 

4- {5-[(3-Phenyl-propylamino)-methyl]-pyridin-2-yloxy} -benzamide 




Using a method similar to Example 455, step 3, using 3-phenyl-propyl-aldehyde 
(0.045 mL, 0.339 mmol) gives the title compound (45 mg, 41%). Mass spectrum (ion 
spray): m/z = 361 .9 (M+l); *H NMR (DMSO-d 6 ): 8.07 (d, J - 2.1 Hz, 1H), 7.94 (bs, 1H), 
7.90 (d, J = 8.7 Hz, 2H), 7.82 (dd, J = 2.5 Hz, 8.3 Hz, 1H), 7.33 (bs, 1H), 7.24 (t, J = 7.4 
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Hz, 2H), 7.17-7.1 1 (m, 5H), 7.02 (d, J = 8.3 Hz, 1H), 3.64 (s, 2H), 2.58 (t, J = 7.6 Hz, 
2H), 2.46 (t, J = 7.6 Hz, 2H), 1 .69 (quintet, J = 7.6 Hz, 2H). 

Example 458 

4- {5-[(4-Fluoro-benzylamino)-iTiethyl]-pyridin-2-y]oxy} -benzamide 




Using a method similar to Example 455, step 3, using 4-fluoro-benzaldehyde 
(0.036 raL, 0.339 mmol) gives the title compound (97 mg, 90%). Mass spectrum (ion 
spray): m/z = 351.9 (M+l); ! H NMR (DMSO-d 6 ): 8.07 (d, J = 2.3 Hz, 1H), 7.95 (bs, 1H), 
7.90 (d, J = 9.0 Hz, 2H), 7.84 (dd, J = 2.5 Hz, 8.4 Hz, 1H), 7.37-7.32 (m, 3H), 7.14-7.08 
(m, 4H), 7.03 (d, J = 8.6 Hz, 1H), 3.64 (s, 2H), 3.63 (s, 2H). 

Example 459 

4-[5-(Isobuty]amino-methyl)-pyridin-2-yloxy]-benzamide 

O 




Using a method similar to Example 455, step 3, using isobutylaldehyde (0.03 1 
mL, 0.339 mmol) gives the title compound (71 mg, 77%). Mass spectrum (ion spray): m/z 
= 300.0 (M+l); 'H NMR (DMSO-d 6 ): 8.07 (d, J = 2.4 Hz, 1H), 7.94 (bs, 1H), 7.89 (d, J = 
8.7 Hz, 2H), 7.82 (dd, J = 2.4 Hz, 8.2 Hz, 1H), 7.32 (bs, 1H), 7.12 (d, J = 8.7 Hz, 2H), 
7.03 (d, J = 8.2 Hz, 1H), 3.64 (s, 2H), 2.26 (d, J = 6.6 Hz, 2H), 1 .64 (septet, J = 6.6 Hz, 
1H), 0.84 (d, J = 6.6 Hz, 6 H). 
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Example 460 

4-{5-[(3,3-Dimethy]-butylamino)-methyl]-pyridin-2-yloxy}- 

O 




Using a method similar to Example 455, step 3, using 3,3-dimethyl-butyraldehyde 
(0.062 mL, 0.493 mmol) gives the title compound (1 1 1 mg, 82%). Mass spectrum (ion 
spray): m/z = 327.9 (M+l); 'H NMR (DMSO-d c ): 8.06 (d, J = 2.5 Hz, 1H), 7.93 (bs, 1H), 
7.88 (d, J = 8.5 Hz, 2H), 7.81 (dd, J = 2.5 Hz, 8.5 Hz, 1H), 7.31 (bs, 1H), 7.1 1 (d, J = 8.5 
Hz, 2H), 7.02 (d, J = 8.5 Hz, 1H), 3.63 (s, 2H), 2.46 (t, J = 8.7 Hz, 2H), 1 .98 (bs, 1H), 
1 .33 (t, J = 8.7 Hz, 2H), 0.84 (s, 9H). 



Example 461 

4-{5-[(3-Methyl-butylamino)-methyl]-pyridin-2-yloxy}-benzamide 

O 




Using a method similar to Example 455, step 3, using 3-methyl-butyraldehyde 
(0.053 mL, 0.493 mmol) gives the title compound (102 mg, 79%). Mass spectrum (ion 
spray): m/z = 313.9 (M+l); 'H NMR (DMSO-d 6 ): 8.06 (d, J = 2.5 Hz, 1H), 7.93 (bs, 1H), 
7.88 (d, J = 8.7 Hz, 2H), 7.81 (dd, J = 2.5 Hz, 8.4 Hz, 1H), 7.31 (bs, 1H), 7.1 1 (d, J = 8.7 
Hz, 2H), 7.02 (d, J = 8.4 Hz, 1H), 3.63 (s, 2H), 2.45 (t, J = 7.3 Hz, 2H), 2.02 (bs, 1H), 
1 .59 (septet, J = 6.7 Hz, 1H), 1.28 (q, J = 6.9 Hz, 2H), 0.82 (d, J = 6.7 Hz, 6H). 
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4- {5-[(2-Thiophen-2-yl-ethyta^ 




Step 1 



4-(5-Fomiyl-pyridin-2-yloxy)-benzamide 
O O 




Combine 4-(5-cyano-pyridin-2-yloxy)-benzamide (501 mg, 2.09 mmol) in CH0CI2 
(10 mL) at 0°C with DIBAL-H (1 .0 M in hexanes, 4.2 mL) dropwise. Stir the reaction 
mixture for 5 h. Pour the reaction mixture onto aqueous NH4CI and let stir overnight. 
Filter and redissolve in CHCl 3 /iPrOH (3:1,10 mL) and wash with NaOH (1 N, 7 mL). 
Extract the organic layer, dry over magnesium sulfate, filter and dry under vacuum to 
provide 4-(5-formyl-pyridin-2-yloxy)-benzamide (312 mg, 62%). 

Step 2 

Using a method similar to Example 455, step 3, using 2-thiophen-2-yl -ethyl amine 
(0.027 mL, 0.227 mmol) and 4-(5-formyI-pyridin-2-yloxy)-benzamide (58 mg, 0.239 
mmol) from step 1 (above) gives the title compound (23 mg, 27%). Mass spectrum (ion 
spray): m/z = 353.9 (M+l); ] H NMR (DMSO-d 6 ): 8.08 (d, J = 2.1 Hz, 1H), 7.93 (bs, 1H), 
7.89 (d, J = 8.7 Hz, 2H), 7.82 (dd, J = 2.3 Hz, 8.3 Hz, 1H), 7.31 (bs, 1H) 5 7.27 (dd, J - 1.0 
Hz, 5.2 Hz, 1H), 7.12 (d, J = 8.7 Hz, 2H), 7.02 (d, J = 8.3 Hz, 1H), 6.90 (dd, J = 3.5 Hz, 
5.2 Hz, 1H), 6.84 (d, J = 3.3 Hz, 1H), 3.68 (S, 2H), 2.91 (t, J = 7.1 Hz, 2H), 2.72 (t, J = 
7.1 Hz, 2H), 2.25 (bs, N-H). 
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Example 463 

4-(5-{[2-(3-Fluoro-phenyl)-ethylamino]-methyl}-pyridin-2-yloxy)-benzamide 
F 




Using a method similar to example 462, step 2, using 3-fluoro-phenyl)-ethylamine 
(0.026 mL, 0.2 mmol) gives the title compound (14 mg, 18%) Mass spectrum (ion spray): 
m/z = 365.9 (M+l); 1 H NMR (DMSO -d 6 ): 8.06 (bs, IH), 7.93 (bs, IH), 7.88 (d, i = 8.6 
Hz, 2H), 7.79 (d, J - 8.2 Hz, IH), 7.32-7.24 (m, 2H), 7.1 1 (d, J = 8.2 Hz, 2H), 7.05-6.93 
(m, 5H), 3.67 (s, 2H), 2.76-2.64 (m, 4H). 



Example 464 

4-(5-{[2-(2-Methoxy-phenyl)-ethylamino]-methyl}-pyridin-2-yloxy)-benzamide 




Using a method similar to example 462, step 2, using 2-methoxy-phenyl- 
ethylamine (0.033 mL, 0.223 mmol) gives the title compound (48 mg, 57%). Mass 
spectrum (ion spray): m/z = 377.9 (M+l); 'H NMR (DMSO-d 6 ): 8.06 (d, J = 2.1 Hz, IH), 
7.93 (bs, IH), 7.89 (d, J - 8.6 Hz, 2H), 7.79 (dd, J =2.4 Hz, S.2 Hz, IH), 7.31 (bs, 1H), 
7.17-7.09 (m, 4H), 7.01 (d, J = 8.4 Hz, IH), 6.90 (d, J = 8.1 Hz, IH), 6.82 (t, J = 7.5 Hz, 
IH), 3.73 (s, 3H), 3.66 (s, 2H), 2.71-2.60 (m, 4H), 2.16 (bs, N-H). 
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Example 465 

4-(5- {[2-(2-Chloro-phenyl)-efo 




Using a method similar to example 462, step 2, using 2-chloro-phenyl)-ethylamine 
(0.028 mL, 0.198 mmol) gives the title compound (42 mg, 55%). Mass spectrum (ion 
spray): m/z = 381.8 (MM); l U NMR (DMSO-d 6 ): 8.06 (bs, 1H), 7.93 (bs, 1H), 7.88 (d, J 
= 8.7 Hz, 2H), 7.80 (d, J = 8.3 Hz, 1H), 7.40-7.29 (m, 3H), 7.26-7.17 (m, 2H), 7.1 1 (d, J = 
8.3 Hz, 2H), 7.01 (d, J = 8.3 Hz, 1H), 3.68 (s, 2H), 2.82 (t, J = 6.6 Hz, 2H), 2.68 (t, J = 6.6 
Hz, 2H),2.27 (bs, N-H). 

Example 466 

(+)-4-[5-(3-Phenyl-pyrrolidin-l-ylmethyl)-pyridin-2-yloxy]-benzamide 




Step 1 

4-(5-Foimyl-pyridin-2-yloxy)-benzamide 
O O 




Combine 4-(5-cyano-pyridin-2-yloxy)-benzamide (501 mg, 2.09 mmol) in CHoClo 
(10 mL) at 0 °C with DIBAL-H (1.0 M in hexanes, 4.2 mL) dropwise. Stir the reaction 
mixture for 5 h. Pour the reaction mixture onto aqueous NH 4 C1 and let stir overnight. 
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Filter and redissolve in CHCl 3 /iPrOH (3:1,10 mL) and wash with NaOH (1 N, 7 mL). 
Extract the organic layer, dry over magnesium sulfate, filter and dry under vacuum to 
provide 4-(5-formyl-pyridin-2-yloxy)-benzamide (312 mg, 62%). 

Step 2 

Combine 4-(5-formyl-pyridin-2-yloxy)-benzamide (100 mg, 0.413 mmol), (±)-3- 
phenyl-pyrrolidine (78 mg, 0.318 mmol), sodium triacetoxy-borohydride (101 mg, 0.477 
mmol), AcOH (0.018 mL, 0.318 mmol) in CH 2 C1 2 (5 mL). Stir at rt overnight. Pour the 
reaction mixture onto an SCX column, eluting with ammonia (2M inmethanol) followed 
by chromatography [C^C^ammonia (2.0 M in methanol) 20:1] to provide the title 
compound (43 mg, 36%). Mass spectrum (ion spray): m/z = 373.9 (M+l); ] H NMR 
(DMSO-d 6 ): 8.09 (d, J = 1.9 Hz, 1H), 7.93 (bs, 1H), 7.89 (d, J = 8.6 Hz, 2H), 7.82 (dd, J = 
2.2 Hz, 8.6 Hz, 1H), 7.30 (bs, 1H), 7.27-7.24 (m, 4H), 7.17-7.12 (m, 3H), 7.03 (d, J = 8.3 
Hz, 1H), 3.61 (dd, J = 13.1 Hz, 19.5 Hz, 2H), 3.33-3.24 (m, 1H), 2.88 (t, J = 8.3 Hz, 1H), 
2.66 (t, J = 7.0 Hz, 2H), 2.42 (t, J = 8.3 Hz, 1H), 2.28-2.18 (m, 1H), 1 .79-1.70 (m, 1H). 

Example 467 

4-{5-[(3,3-Dimethyl-butylamino)-methyl]-pyridin-2-yloxy}-benzamide 




The title compound is prepared foil wing the procedure of Example 462 using the 
corresponding amine. Mass spectrum (ion spray): m/z = 327.9 (M+l); ] H NMR (DMSO- 
d 6 ): 8.06 (d, J = 2.5 Hz, 1H), 7.93 (bs, 1H), 7.88 (d, J = 8.5 Hz, 2H), 7.81 (dd, J = 2.5 Hz, 
8.5 Hz, 1H), 7.31 (bs, 1H), 7.1 1 (d, J = 8.5 Hz, 2H), 7.02 (d, J - 8.5 Hz, 1H), 3.63 (s, 2H), 
2.46 (t, J = 8.7 Hz, 2H), 1.98 (bs, 1H), 1.33 (t, J = 8.7 Hz, 2H), 0.84 (s, 9H). 
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Example 468 

4- {5-[(3-Methyl-butylamino)-methyl]-pyridin-2-yloxy} -benzamide 
I O 




The title compound is prepared following the method of Example 455, step 3 
using the corresponding amine. Mass spectrum (ion spray): m/z = 313.9 (M+l); ] H NMR 
(DMSO-d 6 ): 8.06 (d, J = 2.5 Hz, 1H), 7.93 (bs, 1H), 7.88 (d, J = 8.7 Hz, 2H), 7.81 (dd, J = 
2.5 Hz, 8.4 Hz, 1H), 7.31 (bs, 1H), 7.1 1 (d, J = 8.7 Hz, 2H), 7.02 (d, J = 8.4 Hz, 1H), 3.63 
(s, 2H), 2.45 (t, J = 7.3 Hz, 2H), 2.02 (bs, 1H), 1.59 (septet, J = 6.7 Hz, 1H), 1.28 (q, J = 
6.9 Hz, 2H), 0.82 (d, J = 6.7 Hz, 6H). 



Example 469 

4-{3-Chloro-5-[(2-thiophen-2-yl-ethylamino)-methyl]-pyridin-2-yloxy} -benzamide 




Step 1 

5,6-Dichloro-pyridine-3-carbaldehyde 
O 




Combine (5,6-dichloro-pyridin-3-yl)-methanol (3.05 g, 17.11 mmol) and 
manganese dioxide (37.2 g, 427.9 mmol) in CH2CI2 (25 mL). Stir the reaction mixture at 
rt overnight. Filter the reaction mixture through Celite® washing with CH2CI2 (2x10 mL). 
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Concentrate the filtrate and dry under vacuum to provide the title compound (1.44 g, 
48%). 

Step 2 

4-(3-Chloro-5-formyl-pyridin-2-yloxy)-benzamide 
O Q 




Combine 5,6-dichloro-pyridine-3-carbaldehyde (1.37 g, 7.80 mmol), 4-hvdroxy- 
benzamide (1.18 g, 8.58 mmol), potassium carbonate (1.62 g, 11.7 mmol) in toluene (10 
mL) and DMA (30 mL). Stir the reaction mixture at 100 °C for 1 h. Pour the reaction 
mixture onto H 2 0 (100 mL) and extract with Et20 (100 mL). Wash the organic layer with 
H2O (2x100 mL), dry the organic phase extracts over magnesium sulfate, filter and 
concentrate to give the title compound (1.09 g, 51%). 

Step 3 

Using a method similar to Example 460, using 4-(3-chloro-5-formyl-pyridin-2- 
yloxy)-benzamide (1 14 mg, 0.412 mmol) and 2-thiophen-2-yl-ethylamine (0.048 mL, 
0.412 mmol) gives the title compound (57 mg, 36%). Mass spectrum (ion spray): m/z = 
387.9 (M+l); 'HNMR (DMSO-d 6 ): 8.37 (bs, III), 8.21 (d, J = 1.9 Hz, 1H), 7.99 (bs, 1H), 
7.93 (d, J = 8.7 Hz, 2H), 7.39 (dd, J = 1.2 Hz, 5.0 Hz, 1H), 7.36 (bs, 1H), 7.21 (d, J = 8.9 
Hz, 2H), 6.99-6.94 (m, 2H), 4.16 (s, 2H), 3.26-3.1 1 (m, 4H). 

Example 470 

4-(3-Chloro-5-{r2-(3-chloro-phenyl)-ethylamino]-methyl}-pyridin-2-yloxy)-benzamide 
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Using a method similar to Example 462, using 4-(3-chloro-5-fonnyl-pyridin-2- 
yloxy)-benzamide (101 mg, 0.365 mmol) and 2-(3-chloro-phenyl)-ethylamine (0.056 mL, 
0.402 mmol) gives the title compound (57 mg, 36%). Mass spectrum (ion spray): m/z = 
415.9 (M+l); ] U NMR (CDC1 3 ): 7.93 (d, J = 1.7 Hz, 1H), 7.86 (d, J = 8.7 Hz, 2H), 7.77 
(d, J = 1.7 Hz, 1H), 7.22-7.17 (m, 4H), 7.07 (d, J - 7.0 Hz, 1H), 6.12 (bs, 2H), 3.74 (s, 
2H), 2.87 (t, J = 6.8 Hz, 2H), 2.78 (t, J = 6.8 Hz, 2H), 1 .42 (bs, 1H). 

General Procedurefor Examples 471-474 
To a mixture of amine (1 equiv), aldehyde (1.5 equiv) in 5% AcOH/methanol (0.2 M) 
was added NaCNBBU (5 equiv) and the resulting reaction mixture was stirred for 2 hours 
under nitrogen atmosphere at room temperature. The reaction can be monitored by 
electrospray MS or TLC. Ethyl actetate was added to the reaction mixture and washed 
twice with saturated aqueous solution of NaHCC>3. The organic layer was separated, dried 
over anhydrous NaSCU and the solvent was evaporated to yield a residue which was 
purified by flash chromatography using chloroform/ethanol/NH40H, 94.5/5/0.5) to afford 
the title compound as a white solid. 

Example 471 

6-[2-Fluoro-4-((3-methyl-butyl) pentylaminomethyl)phenoxy]nicotinamide 




Reductive amination of N-pentyl-N-3-methylbutylamine and 6-(2-fluoro-4-formyl- 
phenoxy)-nicotinamide as described above afforded the title compound in 86% yield. 
'H NMR (CHCl 3 -tf 3 ) 5: 8.56 (d, 1H,J = 2.4 Hz), 8.17 (dd, 1H, J = 8.5, 2.4 Hz), 7.28-7.10 
(m, 3H), 7.02 (d, 1H, J = 8.7 Hz), 6.21 (bs, 2H), 3.54 (s, 2H), 2.42 (dt, 4H, J= 8.7 Hz), 
1.65-1.53 (m, 1H), 1.53-1.40 (m, 2H), 1.40-1.20 (m, 6H), 0.86 (t, 3H, J = 7.0 Hz), 0.85 
(d,6H,J = 6.5Hz). 
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I3 CNMR (CHCl 3 -rf 3 ) 5: 167.6, 165.5, 156.4, 153.1, 147.4, 139.7, 124.8, 123.5, 117.3, 
1 17.1, 1 1 1.0, 58.2, 54.2, 52.3, 36.3, 30.0, 27.0, 26.6, 23.1, 23.0, 14.5. 
MS (Electrospray): 402.2 (M + +l). 

Example 472 

6-[2-F]uoro-4-((3-methyl-buty]propylamino)methyl)phenoxy]nicotinonamide 




The title compound was prepared by reductive amination of 6-[2-fluoro-4-((3-methyl- 
butyl) aminomethyl)phenoxy]nicotinamide with propanaldehyde in 86% Yield. 
] H NMR (CHCl 3 -</ 3 ) 5: 8.56 (d, 1H, J = 2.4 Hz), 8.17 (dd, 1H, J = 8.5, 2.4 Hz), 7.28-7.10 
(m, 3H), 7.02 (d, 1H, J = 8.5 Hz), 6.24 (bs, 2H), 3.54 (s, 2H), 1.65-1.55 (m, 1H), 1.55- 
1.40 (m, 2H), 1.40-1.30 (m, 2H), 0.86 (t, 3H, J= 7.0 Hz), 0.85 (d, 6H, J= 6.5 Hz). 
13 CNMR (CHCl 3 -rf 3 ) 5: 167.6, 165.5, 156.4, 153.1, 147.5, 139.7, 124.8, 123.5, 117.3, 
1 17.1, 1 11 .0, 58.2, 56.3, 52.3, 36.3, 26.6, 23.1, 20.6, 12.3. 
MS (Electrospray): 374.2 (M + +l). 



E:\ample473 

6-[4-Bis-((3-methyl-butylamino)-methyl)-2-fluorophenoxy]nicotinonainide 




The title compound was prepared by reductive amination of 6-[2-fluoro-4-((3-methyl- 
butyl) aminomethyl)phenoxy]nicotinamide with 3-methylbutanaldehyde in 80% Yield. 
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'HNMR (CHCh-d 3 ) 5: 8.55 (d, 1H, J = 2.4 Hz), 8.17 (dd, 1H, J= 8.5, 2,4 Hz), 7.28-7.10 

(m, 3H), 7.02 (d, 1H, J = 8.7 Hz), 6.25 (bs, 2H), 3.53 (s, 2H), 2.44 (t, 4H, J= 7.3 Hz), 

1.58 (sept, 2H, J= 7.3 Hz), 1 .35 (dt, 4H, J= 7.3 Hz), 0.85 (dd, 6H, J = 6.7 Hz). 

13 C NMR (CHCl 3 -tf 3 ) 5: 167.6, 165.5, 156.4, 153.1, 147.5, 139.7, 124.8, 123.5, 117.4, 

117.1, 111.0, 58.2, 52.3, 36.3, 26.6, 23.1. 

MS (Electrospray): 402.2 (M + + 1). 

Example 474 

6- [4- 1 •(2-Thiophen"2-ylethylaminoethyl)-phenoxy]nicotinonamide 




Step 1 

(4-Acetyl-phenoxy) nicotinamide 

. O 




WO 2004/026305 



4-Hydroxyacetopbenone (1 equiv), 6-chloronicotinamide (1 equiv) andK.2C0 3 (1.4 
equiv) in anhydrous DMF (0.4 M) was heated at 150 °C under nitrogen during 2.5 days. 
After cooling down to room temperature, toluene was added and solvents were 
evaporated: The residue was partitioned in water/EtOAc. The aqueous layer was 
thoroughly extracted with EtOAc. The combined organic layer was dried over Na 2 S04, 
filtered and concentrated under vacuum (toluene was added to aid DMF evaporation). 
The crude mixture was purified by flash chromatography using EtOAc/CH 2 Cl2/2 M NH 3 
in MeOH (12:7:1) as eluent in 20% yield. 

l H NMR (MeOH-rf 4 ) 5: 8.63 (d, 1H, J = 2.7 Hz), 8.30 (dd, 1H, J = 8.6, 2.7 Hz), 8.06 and 
7.25 (AA'BB' system, 4H), 7.10 (d, 1H, J = 8.6 Hz), 2.61 (s, 3H) 
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13 CNMR (MeOH-</ 4 ) 6: 196.2, 165.1, 163.4, 156.8, 146.9, 139.2, 132.9, 129.7, 125.3, 

120.6, 110.8,26.1 

MS (Electrospray): 257.0 (M + +l). 
Step 2 

To a mixture of the ketone (step 1) (1 equiv) and 2-thiophen~2-ylethylamine (L5 equiy), 
in THF (0.04 M) was added titanium tetraisopropoxide (2 equiv) at 0 °C and the resulting 
solution was stirred overnight under nitrogen atmosphere at room temperature. The 
following day titanium tetrachloride (1.0 M solution in CH2Cl2,2 equiv) was added and 
the reaction mixture was stirred for 2.5 hours. NaCNBEU was added (2 equiv) and stirring 
was kept for 2 more hours. The reaction can be monitored by electrospray MS. The 
reaction mixture was quenched with saturated solution of NaHC0 3 , and diluted with 
EtOAc. The reaction mixture was filtered off and the filtrate was evaporated to yield a 
residue which was purified by SCX. Quantitative yield. 

*H NMR (MeOH-tf 4 ) 5: 8.61 (d, 1H, J = 2.4 Hz), 8.23 (dd, 1H, J = 8.7, 2.4 Hz), 7.40- 
7.30 (m, 2H), 7.20-7.05 (m, 3H), 7.00-6.75 (m, 3H), 3.82 (q, 1H, J= 7.5 Hz), 2.95 (m, 
2H), 2.70 (m, 2H), 1 .34 (d, 3H, J = 7.5 Hz). 

I3 CNMR (MeOH-J 4 ) 6: 167.2, 164.7, 151.6, 146.4, 146.3, 140.9, 138.4, 126.9, 125.5, 

123.7, 122.1, 120.0, 109.5, 56.2, 36.0, 28.3, 21.4. 
MS (Electrospray): 368.2 (M + +l). 



3-Chloro-4-hydroxybenzaldehyde (2 g, 12.8 mmol), nitromethane (4.68 g, 76.6 
mmol) and ammonium acetate (3.93 g, 51.1 mmol) are dissolved in 20 mL acetic acid and 
the reaction mixture is heated at 1 10 °C. After 3.5 h the reaction mixture is concentrated 
under reduced pressure and the residue is partitioned between EtOAc and water. Separate 
the layers and wash the organic layer with brine. Dry with sodium sulfate, filter and 



Intermediates for Examples 475-480 



Intermediate 1 




BNSDOCID. <WO. 



2004026305A1_1A> 



WO 2004/026305 



PCT/US2003/026300 



317 

concentrate under reduced pressure. Silica gel chromatography using hexanes: 
dichloromethane : EtOAc in a 60:35:5 ratio afforded 1.26 g (49 %) of the title compound. 
, ! H-NMR (CDC1 3 , 400 MHz): 7.90 (d, 1H, J= 13.6 Hz), 7.55 (d, 1H, J= 1.8 Hz), 7.49 (d, 
1H, J= 13.6 Hz), 7.41 (d, 1H, J= 8.3 Hz), 7.09 (d, 1H, J= 8.3 Hz), 5.92 (s, 1H), 

Intermediate 2 




CI 



To a solution of lithium aluminum hydride (.325 g, 8.55 mmol) in 30 mL of THF 
at 0 °C is added aluminum trichloride (1.14 g, 8.55 mmol). After 5 min the intermediate 
1 (.57 g, 2.85 mmol) is added dropwise in 15 mL of THF and the reaction is allowed to 
stir for 1 8 h. 100 mL of water and 1 0 mL of 5 N HCL are added and the reaction mixture 
is extracted with 3 : 1 n-butanol : toluene. The combined organic layers are washed with 
brine, dried over sodium sulfate and concentrated. SCX ion-exchange chromatography 
afforded 335 mg (68%) of the title compound. MS (APCI): (M + +l), ] H-NMR (DMSO, 
400 MHz): 7.14 (m, 1H), 6.92 (m, 1H), 6.83 (m, 1H), 2.86 (d, 1H, J= 7.48, 7.05 Hz), 2.69 
(t, 1H, J= 7.48, 7.05 Hz), 2.59 (d, 1H, J= 7.48, 7.05 Hz), 2.50 (d, 1H, J= 7.48, 7.05 Hz). 

Intermediate 3 




NHBoc 



CI 



To a solution of the intermediate 2 (400 mg, 2.32 mmol) in 15 mL of THF is 
added di-tert-butyl dicarbonate (557 mg, 2.56 mmol) and sodium bicarbonate (234 mg, 
2.79 mmol) After 18 h the reaction mixture is partitioned between EtOAc and brine. The 
organic layer is separated and washed with 1 M citric acid and brine. It is dried over 
sodium sulfate, filtered and concentrated Silica gel chromatography using 5 - 10 % 
EtOAc in dichloromethane afforded 430 mg (68 %) of the title compound. MS (APCI): 
(M + +1-Boc group), ] H-NMR (CDCI3, 400 MHz): 7.14 (d, 1H, J= 1.5 Hz), 6.99 (dd, 1H, 
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J= 8.3, 1.9 Hz), 6.94 (d, 1H, J= 7.8 Hz), 3.32 (m, 2H), 2.70 (t, 2H, J= 6.8 Hz), 1 .43 (s, 
9H). 

Intermediate 4 




CI 



A solution of the intermediate 3 (700 mg, 2.57 mmol), 6-chloronicotinonitrile 
(392 mg, 2.83 mmol) and sodium hydride (1 13 mg, 2.83 mmol) is stirred for 1 8 h. The 
reaction mixture is partitioned between ethyl acetate and brine. The organic layer is 
separated, washed with water and brine, dried over sodium sulfate, filtered and 
concentrated. Silica gel chromatography using 0—10% ethyl acetate in dichloromethane 
afforded 895 mg (93 %) of the title compound. MS (APCI): (M + +l-Boc group) 274, 'H- 
NMR (CDC1 3 , 400 MHz): 8.42 (d, 1H, J= 1.9 Hz), 7.94 (dd, 1H, J= 8.8, 2.4 Hz), 7.32 (d, 
1H, J= 1.5 Hz), 7.08 - 7.25 (m, 3H), 4.61 (bs, 1H), 3.39 (m, 2H), 2.81 (t, 2H, J= 6.84Hz), 
1.43 (s, 9H). 

Intermediate 5 



O 




CI 



To a solution of the intermediate 4 (875 mg, 2.34 mmol) in DMSO was added 
potassium carbonate (161 mg, 1.17 mmol) followed by addition of 30% hydrogen 
peroxide solution (1 0 ml) and the reaction was allowed to stir for 1 8 h. The reaction 
mixture was partitioned between ethyl acetate and brine. The organic layer was washed 
with water and brine before being dried over sodium sulfate, filtered and concentrated to 
afford 827 mg (90 %) of the title compound. 'H-NMR (CDC1 3 , 400 MHz): 8.55 (bs, 1H), 
8.21 (dd, 1H, J= 8.8, 2.4 Hz), 7.32 (bs, 1H), 7.16 (bs, 2H), 7.04 (d, 1H, J= 8.8 Hz), 4.63 
(bs, 1H), 3.39 (m, 2H), 2.81 (t, 2H, J= 6.84Hz), 1.44 (s, 9H). 



BNSDOCID <WO 2004O26305A1_IA> 



PCT/US2003/026300 




CI 

A solution of the intermediate 5 (827 mg, 2.1 1 mmol) in 25 % TFA in methylene 
chloride was stirred for 1 8 h. The reaction mixture was concentrated under reduced 
pressure, and purified using SCX ion-exchange chromatography to afford 587 mg (95 %) 
of the title compound. MS (APCI): (M + +l) 292. *H-NMR (CDC1 3 with MeOH (tf-4), 
4U0 MHz): 8.49 (d, 1H; J= 2.4Hz), 8.21 (dd, 1H, J= 8.3, 2.4 Hz), 7.27 (d, 1H, J= 1.5Hz), 
7.1 1 (m, 2H), 6.96 (d, 1H, J= 8.8 Hz), 2.92 (t, 2H, J= 6.9Hz), 2.72 (t, 2H, J= 6.8Hz). 

Example 475 

6-[4-(2-Benzylaminp-ethyl)-2-chloro-phenoxy]-nicotinamide 




The intermediate 6 (100 mg, .342 mmol) and benzaldehyde (435 mg, .41 1 mmol) 
were dissolved in 5 mL of methanol while stirring for 18 h. NaBH4 (29.4 mg, .68 mmol) 
was added and the reaction continued for an additional 4 h. The NaBRj was neutralized 
with a few drops of acetic acid and the reaction mixture was loaded directly onto a 2 g 
SCX column for purification to afford 103 mg (79 %) of the title compound. MS (APCI): 
(M + +l, M + +3) 382, 384. J H-NMR (CDC1 3 , 400 MHz): 8.53 (d, 1H, J= 2.44Hz), 8.19 (dd, 
1H, J= 8.3, 2.4 Hz), 7.29 - 7.33 (m, 6H), 7.14 - 7.16 (m, 2H), 7.03 (d, 1H, J= 8.3 Hz), 
3.83 (s, 2H), 2:92 (m, 2H), 2.83 (m, 2H). ** HPLC Purity: 94%, ** HPLC Retention 
time: 1 .745 minutes. 

By the method outlined for the synthesis of Example 475, the following 
compounds were prepared. 
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Example 


Name 


Mass 


NMR / MS / LC/MS 


476 


6-{2-Chloro-4-[2-(2-methy]- 
benzylamino)-ethyl]- 
phenoxy} -nicotinamide 


395 


(APCI): (M + +l, M + +3) 396, 
398 

'H-NMR (CDC1 3 , 400 MHz): 
8.53 (d, 1H, J=2.44Hz), 8.19 
(dd, 1H, J= 8.3, 2.4 Hz), 7.34 
(d, 1H, J= 1.95Hz), 7.26 (m, 
1H), 7.12 -7.18 (m, 5H), 7.03 

(d, IH, J= 7.8Hz), 3.80 (s, 
2H), 2.97 (t, 2H, J= 6.84Hz), 
2.84 (t, 2H, J= 6.84Hz), 2.32 
(s, 3H). 

**HPLC Purity: 94.6% 

**HPLC Retention time: 
1 .842 min. 


477 


6-{2-Chloro-4-[2-(2- 
trifluoromethyl-benzylamino)- 
ethyl]-phenoxy}-nicotinamide 


449 


(APCI): (M + +l)450 

**Ij'PLC Purity: 80.8% 

**HPLC Retention time: 
2.197 min. 


478 


6-{2-Chloro-4-[2-(3-fluoro- 
benzylamino)-ethyl]- 
phenoxy} -nicotinamide 


399 


(APCI): (M + +l, M + +3) 400, 
402 

H-NMR (CDCI3 with D 4 
MeOH, 400 MHz): 8.49 (d, 
1H, J= 2.44Hz), 8.17 (dd, 1H, 
J= 8.3, 2.4 Hz), 6.90-7.25 
(m, 8H),3.75 (s, 2H),2.76- 
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2.84 (m, 4H). 

**HPLC Purity: 93.8% 

**HPLC Retention time: 
1.799 min. 


479 


6- {2-Chloro-4-[2-(3-chloro- 
benzylamino)-ethyl]- 
phenoxy } -nicotinamide 


416 


(APC1): (M + , M + +2) 416, 418 

'H-NMR(CDC1 3 withD 4 
MeOH, 400 MHz): 8.46 (d, 
1H, J- 1.95Hz), S.12 (dd, 1H, 
J= 8.8, 2.4 Hz), 7.04 - 7.22 

(m, 7H), 6.88 (d, IH, J= 
8.3Hz), 3.68 (s, 2H), 2.73 - 
2.78 (m, 4H). 

**HPLC Purity: 93.4% 

**HPLC Retention time: 
1.857 min. 


480 


6-{2-Chioro-4-[2-{3- 
trifluoromethyl-benzylamino)- 
ethyl]-phenoxy } -nicotinamide 


449 


(APCI):(M + +1)450. 

**HPLC Purity: 81.9% 

**HPLC Retention time: 
2.275 min. 


** HPLC conditions: (10/90 to 90/10 ACN/(0J 


%TFA in water) Water's Xterra MS CI 8 



Column 4.6 mm x 50 mm x 5 micron. 

Intermediates for Examples 481-482 
Intermediate ] 
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O 



3-Chloro-4-hydroxybenzaldehyde (100 mg, 0.64 mmol) and 3,3-dimethyl-l- 
butylamine (56 mg, 0.55 mmol) were dissolved in 2 mL methanol containing 3A 
molecular sieves. After 18 hours, sodium borohydride (41 mg, 1.28 mmol) was added 
and the reactionwas continued for another 4 h. The reaction was quenched by the 
addition of a few drops of acetic acid and purified by SCX ion-exchange chromatography 
to afford 50 mg (37.6%) of the title compound, MS (APCI): (]VT+1) 242, ] H-NMR 
(CDC1 3 , 400 MHz): 7.29 (d, 1H, J= 1.95 Hz), 7.10 (dd, 1H, J = 8.3, 1.95 Hz ), 6.87 (d, 
1H, J = 8.3 Hz), 3.72 (s, 2H), 2.67 (t, 2H, J= 8.3 Hz), 1.48 (t, 2H, J= 8.8 Hz), 0.89 (s, 9H). 



To a solution of the intermediate 1 (50 mg, 0.2 mmol) in 2 mL of THF was added 
di~tert-buty] dicarbonate (56.5 mg, 0.26 mmol) and sodium bicarbonate (26 mg, 0 31 
mmol). After IS h the reaction mixture was partitioned between EtOAc and brine. The 
organic layer is separated and washed with 1 M citric acid and brine, after which it was 
dried over sodium sulfate, filtered and concentrated. Silica gel chromatography using 0 - 
5 % EtOAc in dichloromethane afforded 34 mg (48%) of the title compound. J H-NMR 
(CDCI3, 400 MHz): 7.21 (s, 1H), 7.04 (m, 1H), 6.96 (d, 1H, J = 8.3 Hz), 5.52 (s, 1H), 
4.31 (bs, 2H), 3.14 (m, 2H), 1.56 (m, 1 1H), 0.85 (s, 9H). 



Intermediate 2 




Intermediate 3 




BNSDOCID. <WO 2004026305A1_IA> 



WO 2004/026305 



PCT/US2003/026300 



323 

A solution of the intermediate 2 (1 10 mg, 0.32 mmol), 6-chloronicotinonitrile (49 
mg, 0.35 mmol) and sodium hydride (14.2 mg, 0.35 mmol) was stirred for 18 h. The 
reaction mixture was partitioned between ethyl acetate and brine. The organic layer was 
separated, washed with water and brine, dried over sodium sulfate, filtered and 
concentrated. Silica gel chromatography using 0 - 5 % ethyl acetate in 60 : 40 hexanes: 
dichloromethane afforded 23 mg (16 %) of the title compound. MS (APCI): (M + +l-Boc 
group) 344, ] H-NMR (CDC1 3 , 400 MHz): 8.42 (dd, 1H, J = 2.2, 0.88 Hz), 7.95 (dd, 1H, J 
= 8.37, 2.2 Hz), 7.36 (s, 1H), 7.15 - 7.20 (m, 2H), 7.09 (d, 1H, J = 8.8 Hz), 4.40 (bs, 2H), 
3.19 (m, 2H), 1.48. (bs, 11H), 0.89 (s, 9H). 

Intermediate 4 




To a solution of the intermediate 3 (244 mg, 0.55 mmol) in 5 mL of DMSO was 
added potassium carbonate (38 mg, 0.275 mmol) followed by 30% hydrogen peroxide 
solution (2 mL) and the reaction was allowed to stir for 1 8 h. The reaction mixture was 
partitioned between ethyl acetate and brine. The organic layer was washed with water 
and brine before being dried over sodium sulfate, filtered and concentrated to afford 218 
mg (86 %) of the title compound. MS (APCI): (M + +l-Boc group) 362. 

Example 481 

6-{2-Choloro-4-[(3,3-dimethylbuty]amino)-methyl]-phenoxyj -nicotinamide 




CI 

A solution of the intermediate 4 (21 8 mg, 0.47 mmol) in 2.5 mL of 20 % TFA in 
methylene chloride was stirred for 18 h. After the reaction mixture was concentrated 
under reduced pressure, SCX ion-exchange chromatography followed by silica gel 
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chromatography using 5 - 10 % 2 N NH 3 methanol in dichloromethane afforded' 151 mg 
(88 %) of the title compound. MS (APCI): (M + +l) 362, ] H-NMR (CDC1 3 , 400 MHz): 
8.53 (d, 1H, J - 2.64 Hz), 7.95 (dd, 1H, J = 8.8, 2.64 Hz), 7.48 (d, 1H, J = 2.2 Hz), 7.29 
(dd, 1H, J = 8.36, 2.2 Hz), 7.16 (d, 1H, J = 7.92 Hz), 7.02 (d, 1H, J = 9.24 Hz), 5.93 (vbs, 
2H), 3.80 (s, 2H), 2.67 (m, 2H) 5 1.45 (m, 2H) 5 0.91 (s, 9H). Purity: 94.2%, Retention 
time: 1.802 minutes. 

The following compound is also prepared by the method outlined for the synthesis of the 
compopund of Example 481. 



Example 


Name 


Mass 


NMR / LC/MS 


482 


6-{2-Chloro-4-[(2- 


387 


MS (APCI): (M + +1)3S8, 




thiophen-2-yl-ethylamino)- 




'H-NMR (CDC1 3j 400 MHz): 




methyl]-phenoxy] - 




8.51 (bs, 1H), 8.19 (dd, 1H, J = 




nicotinamide 




8.3,1.95 Hz), 7.43 (bs, 1 Hz), 








6.81 -7.24 7.29 (m, 6H), 3.79 








(s, 2H), 3.03 (m, 2H), 2.91 (m, 








2H). 








Purity: 87.1% 








Retention time: 1 .696 minutes. 
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Example 483 

3-Bromo-4-{5-[(24hiophen-2-yl-ethylamm 

S N 
I 

H 

dihydrochloride 

Step 1 

O 

H 

6-Chloro-pyridine-3-carbaldehyde 
Combine 6-chloro-nicotino-nitrile ((1.00 g, 7.21 mmol) and toluene (24 mL). Cool 
the resulting solution at 0 °C and add DIBAL-H (1.0 M in toluene, 7.58 mL, 7.58 mmol) 
dropwise. Stir the resulting red solution at 0 °C for 1 h. Then, add methanol (2 mL) 
followed by H 2 S0 4 (aq. 2.0 M, 6 mL). Stir for 1 h at rt. Add CHCl 3 :isopropanol (3/1, 15 
mL) and wash with Rochelle's salt solution (20 mL), followed by NaHC0 3 (20 mL) and 
brine. Dry the combined organic layers over magnesium sulfate, filter and concentrate. 
Purify by flash chromatography (EtOAc/hexanes 10%) to give the title compound (530 
mg, 62%). 

Step 2 

3-Bromo-4-(5-fcrmyl-pyridin-2-yloxy)-benzonitrite 
O 




Br 



Combine 6-chloro-pyridine-3-carbaldehyde (1.00 g, 7.09 mmol), 3-bromo-4-hydroxy- 
benzonitrile (1.48 g, 7.80 mmol) in dimethylacetamide (40 mL). Add potassium 
carbonate (1 .47 g, 10.64 mmol) and stir and heat the reaction at 130 °C for 2 h. Let cool 
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down the reaction to room temperature and poured into water. Filter the precipitate 
formed, washing with water, to give the title compound (1.55 g, 72%) 

Step 3 

3-Bromo-4-(5-formyl-pyridin-2-yloxy)-benzamide 




Combine 3-bromo-4-(5-formyl-pyridin-2-y]oxy)-benzonitrile (1.60 g, 5.28 mniol) and 
potassium carbonate (365 mg, 2.64 mmol) in DMSO (40 mL). Cool the reaction mixture 
at 0 °C. Add hydrogen peroxide (1.59 mL, 5.28 mmol) dropwise and let the reaction stir 
at room temperature for 2 h. Pour into water and triturate to a white solid with stirring. 
Filter the white solid and dry to give (852 mg, 82%) of the title compound. 

Step 4 

Using a method similar to example 462, using 2-thiophen-2-ylethylamine and 3-bromo-4- 
(5-formyl-pyridin-2-yloxy)benzamide (step 3) gives the title compound (220 mg, 92%). 
Mass spectrum (ion spray): m/z = 433.9 (M+l); ! H NMR (CDC1 3 ): 8 J 1 (d, J = 2.2 Hz, 
IB), 8.05 (d, J = 2.2 Hz. 1 H), 7.76 (td, J = 8.4 Hz, 2H), 7.22 (d, J = 8.4 Hz, 1H), 7.14 (d, J 
= 5.1 Hz, 1H), 7.00 (d, J = 8.4 Hz, 1H), 6.93 (dd, J = 3.2 Hz, 5.1 Hz, 1H), 6.83 (d, J - 3.2 
Hz, 1H), 6.14 (bs, 1H), 5.87 (bs, 1H), 3.77 (s, 2H), 3.04 (t, J = 6,7 Hz, 2H), 2.93 (t, J - 
6.7 Hz, 2H). 

Example 484 

3-Bromo-4-(5-pentylaminomethyl-pyridin-2-yloxy)-benzamide 




Br 
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Using a method similar to example 462, using pentylamine and the benzamide in 
Example 483, step 3, gives the title compound (158 mg, 65%). Mass spectrum (ion 
spray): m/z = 394.0 (M+l); ! H NMR (CDCI3): 8.09 (d, J = 2.2 Hz, 1H), 8.04 (d, J = 2.1 
Hz, 1H), 7.75 (d, J = 8.6 Hz, 2H), 7.17 (d, J = 8.6 Hz, 1H), 6.98 (d, J = 8.3 Hz, 1H), 6.59 
(bs, 1H), 6.34 (bs, 1H), 3.73 (s, 2H), 2.59 (t, J = 6.8 Hz, 2H), 1.52-1.44 (m, 3H), 1.31- 
1 .25 (m, 4H), 0.86 (t, J = 6.8 Hz, 3H). 

Example 485 

3-Bromo-4-{5-[(3,3-dimethyl-butylamino)-methyl]-pyridin-2-yloxy}-benzamide 




Br 



Using a method similar to example 462, using cyclohexylmethylamine and the benzamide 
in Example 483, step 3, gives the title compound (168 mg, 66%). Mass spectrum (ion 
spray): m/z = 408.0 (M+l); ] H NMR (DMSO-d 6 ): 8.19 (s, 1H), 8.07 (bs, 1H), 8.00 (s, 
1H), 7.90 (d, J = 8.6 Hz, 1H), 7.83 (d, J = 8.5 Hz, 1H), 7.48 (bs, 1H), 7.28 (d, J = 8.5 Hz, 
1H), 7.08 (d, J = 8.5 Hz, 1H), 3.63 (s, 2H), 2.46 (t, J = 7.8 Hz, 2H), 2.04 (bs, 1H), 1 .33 (t, 
J = 7.8 Hz, 2H), 0.84 (s, 9H). ' 

Example 486 

3-Bromo-4-{5-[(cyclohexy]methyl-amino)-methyl]-pyridin-2-yloxy}-benzamide 

O 




Br 

Using a method similar to example 462, using cyclohexylmethylamine and the benzamide 
in Example 483 step3, affords the title compound (209 mg, 80%). Mass spectrum (ion 
spray): m/z = 418.2 (M+l); 'H NMR (DMSO-d 6 ): 8.18 (s, 1H), 8.07 (bs, 1H), 7.99 (s, 
1H), 7.S9 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.48 (bs, 1H), 7.28 (d, J = 8.4 Hz, 
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1H), 7.08 (d, J = 8.4 Hz, 1H), 3.62 (s, 2H), 2.28 (d, J = 6.5 Hz, 2H), 1.76 T 1.57 (m, 5H), 
1.40-1.30 (m, 1H), 1.22-1.06 (m, 3H), 0.88-0.77 (m, 2H). 



Example 487 

3-Methoxy-4-(5-pentylaminomethyl-pyridin-2-yloxy)-benzamide 

O 



N 
I 

H 




N 



OMe 



Step 1 

4-(5-Fonriyl-pyrjdin-2-y]oxy)-3-methoxy-benzonitri]e 
O 




OMe 



Using a method similar to example 483 (step 2), using 4-hydroxy-3-methoxy-benzonitrile 
(1.18 g, 7.91 mmol) gives the title compound (1.71 g, 94%). 



Step 2 

4-(5-Fomiyl-pyridin-2-yloxy)-3-methoxy-benzamide 




OMe 

Using a method similar to example 483 (step 3) 5 using 4-(5-formyl-pyridin-2-yloxy)-3- 
methoxy-benzonitrile (1.71 g, 6.74 mmol) gives the title compound (1.107 g, 60%). 



Step 3 
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Using a method similar to example 462, using pentylamine and the benzamide in step 2, 
gives the title compound (174 mg, 69%). Mass spectrum (ion spray): m/z = 344.3 (M+l); 
'H NMR (CDC1 3 ): 8.02 (d, J = 1 .9 Hz, 1H), 7.69 (dd, J = 2.1 Hz, 8.6 Hz, 1H), 7.53 (d, J = 
1.7 Hz, 1H), 7.32 (dd, J = 1.7 Hz, 8.1 Hz, 1H), 7.10 (d, J = 8.1 Hz, 1H), 6.92 (d, J = 8.6 
Hz, 1H), 6.51 (bs, 1H), 6.25 (bs, 1H), 3.76 (s, 3H), 3.71 (s, 2H), 2.58 (t, J = 7.6 Hz, 2H), 
1.51-1.43 (m, 3H), 1.31-1.24 (m, 4H), 0.86 (t, J = 6.6 Hz, 3H). 

Example 488 

4- {5- [(3 ,3 -Dim ethyl-butyl amino)-m ethyl ] -pyri din-2-yloxy } -3 -methoxy-benzamide 

O 




OMe 



Using a method similar to example 462, using 3, 3 -dimethyl butyl amine and the benzamide 
in Example 487, step 2, gives the title compound (170 mg, 65%). Mass spectrum (ion 
spray): m/z = 358.3 (M+l); 'H NMR (DMSO-d 6 ): 7.98 (bs, 1H), 7.95 (s, 1H), 7.75 (d, J = 
8.2 Hz, 1H), 7.59 (s, 1H), 7.49 (d, J = 8.5 Hz, 1H), 7.36 (bs, 1H), 7.14 (d, J = 8.5 Hz, 1H), 
6.94 (d, J = 8.5 Hz, 1H), 3.71 (s, 3H), 3.61 (s, 2H), 2.45 (t, J = 8.4 Hz, 2H), 1.32 (t, J = 
8.4 Hz, 2H), 0.84 (s, 9H). 



Example 489 

3-Methoxy-4-{5-[(2-thiophen-2-yl-ethylamino)-methyl]-pyridin-2-yloxy} -benzamide 




OMe 



2HCI 



dihydrochloride 

Using a method similar to example 462, using 2-thiophen-2-ylethylamine and the 
benzamide in Example 489, step 2, gives the title compound (1 88 mg, 67%). Mass 
spectrum (ion spray): m/z = 384.2 (M+l); 'H NMR (CDCI3): 8.01 (s, 1H), 7.67 (d, J = 8.3 
Hz, 1H), 7.54 (s, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.13-7.08 (m, 2H), 6.94-6.86 (m, 2H), 
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6.81 (s, 1H), 6.67 (bs, 1H), 6.42 (bs, 1H), 3.79-3.71 (m, 5H), 3.05-2.98 (m, 2H) 5 2.93- 
2.86 (m, 2H). 

Example 490 

4-{5-[(Cyc]ohexylmethyl-amino)-methyl]-pyri^^ 

dihydrochloride 



O 




Using a method similar to example 462, using cyclohexylmethylamine and the benzamide 
in Example 487, step 2, gives the title compound (179 mg, 66%). Mass spectrum (ion 
spray): m/z = 370.3 (M+l); ! H NMR (CDC1 3 ): 8.01 (d, J = 2.0 Hz, 1H), 7.69 (dd, J = 2.2 
Hz, 8.2 Hz, 1H), 7.53 (d, J = 1.8 Hz, 1H), 7.32 (dd, J — 1.8 Hz, 8.2 Hz, 1H), 7.09 (d, J = 
8.0 Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 6.52 (bs, 1H), 6.27 (bs, 1H), 3.76 (s, 3H), 3.69 (s, 
2H), 2.41 (d, J = 6.6 Hz, 2H), 1.74-1.60 (m, 5H), 1.46-1.36 (m, 2H), 1.26-1.09 (m, 3H), 
0.92-0.81 (m,2H). 

Example 491 

3-Chioro-4-(5-{[2-(3-fluoro-pl^^ 

dihydrochloride 




Step 1 

3-Ch]oro-4-(5-formyl-pyridin-2-y]oxy)-benzonitrile 



BNSDOCID <WO 2004026305A1_IA> 



WO 2004/026305 



PCT/US2003/026300 



331 



O 




CI 



Using a method similar to example 483 (step 2), using 3-chloro-4-hydroxy-benzonitrile 
(527 mg 5 3.43 mrnol) gives the title compound (573 mg, 76%). 

Step 2 

3-Ch]oro-4-(5-formyl-pyridin-2-yloxy)-benzamide 

O O 




Using a method similar to example 483 (step 3) using 3-chloro-4-(5-formyl-pyridin-2- 
yloxy)-benzonitrile (573 mg, 2.36 mrnol) gives the title compound (404 mg, 62%). 

Step 3 

Using a method similar to example 462, using fluorophenethylamine and the benzamidein 
step 2, gives the title compound (84 mg, 97%).Mass spectrum (ion spray): m/z = 400.2 
(M+l); ] H NMR (CDC1 3 ) 8.01 (s, 1H), 7.93 (d, J = 2.0 Hz, 1H), 7.73-7.68 (m, 2H), 7.24- 
7.19 (m, 2H), 6.99-6.86 (m, 4H), 6.51 (bs, 1H), 6.33 (bs, 1H), 3.74 (s, 2H), 2.87 (t, J = 6.6 
Hz, 2H), 2.79 (t, J = 6.6 Hz, 2H). 

Example 492 

4-{2-Methy]-4-[(3-methyl-buty]amino)-methyl]-phenoxy}-benzamide 
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Step 1 

4-(4-Formyl-2-methy]-phenoxy)-benzonitrile 




Dissolve 3-hydroxy-3-methyl-benzaldehyde (1.02g, 7.49 mmol) in DMF (lOmL), add 
K 2 C0 3 (1.45g, 10.49 mmol) and 4-fluorobenzonitrile (906 mg, 7.49 mmol), heat the 
mixture at 130°C overnight. Add water and extract the aqueous layer with EtOAc. 
Combine organic layers and dry over Na 2 S0 4 . Eliminate the solvent and purify by flash 
chroma tography on silica gel (eluent: EtOAc/hexane 15/85) to give the title compound 
(920 mg, 52%). TLC: R f in EtOAc/hexane 20/80: 0.32. ] H -NMR (CDC1 3 , 200 MHz): 
9.96 (s, 1H), 7.84-7.61 (m, 4H), 7.05-6.98 (m, 3H), 2.31 (s, 3H). 



The compound of step 1 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide form nitrile have 
been described exhaustively elsewhere in this document. 



] H -NMR (CDCI3, 200 MHz): 9.94 (s, 1H), 7.87-7.65 (m, 4H), 7.04-6.95 (m, 3H), 5.92 
(bs, 2H), 2.34 (s, 3H). 



Combine 3 -methyl -butyl amine (93|ll1 ? 0.8 mmol), the aldehyde from Example 492, step 2 
above and 3 A molecular sieves (1 .8 g) in methanol (5 mL), stir the mixture at room 
temperature overnight. AddNaBH4 (149 mg, 4.0 mmol) and stir at room temperature for 
3 hours. Filtrate the mixture over celite and eliminate the solvent. Purify crude mixture by 



Step 2 

4-(4-Formyl-2-methyl-phenoxy)-benzamide 



o 



o 




Step3 
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SCX column to obtain the title compound (190 mg, 73%). Electrospray MS M+l ion = 
327. 'H-NMR (CDCI3, 200 MHz): 7.87-7.80 (m, 2H), 7.32-7.20 (m, 2H), 6.96-6.85 (m, 
3H), 3.76 (s, 2H), 2.68-2.60 (m, 2H), 2.16 (s, 3H), 1.69-1 .39 (m, 3H), 0.91 (d, 6H, J= 7.0 
Hz). 

Example 493 

4-[2-Methyl-4-(phenethylamino-methyl)-phenoxy]-benzamide 




Compound 2 was prepared from aldehyde described in Example 492, step 2 and 
phenethyl amine using the reductive animation conditions described above. Electrospray 
MS M+l ion = 361. J H -NMR (CDCI3, 200 MHz): 7.87-7.80 (m, 2H), 7.31-7.15 (m, 7H), 
6.93-6.83 (m, 3H), 3.76 (s, 2H), 2.84 (s, 4H), 2.14 (s, 3H). 

Example 494 

4-{2-Methyl-4-[(2-thiophen-2-yl-ethylamino)-methyl]-phenoxy}-benzamide 




Compound 3 was prepared from aldehyde described in Example 492, step 2 and 2- 
thiophen-2-yi-ethylamine using the reductive amination conditions described above 
Electrospray MS M+l ion = 367. ] U -NMR (CDC1 3 , 200 MHz): 7.85-7.81 (m, 2H), 7.26- 
7.17 (m, 3H), 6.95-6.85 (m, 5H), 3.76 (s, 2H), 3.10-3.02 (m, 2H), 2.91-2.84 (m, 2H), 2.15 
(s, 3H). 
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Dissolve 2-chloro-4-hydroxy-benzaldehyde (1.09g, 7.01 mmol) in DMF (lOmL), add 
K2CO3 (1 .06g, 7.7 mmol) and 4-fluorobenzonitrile (932 nig, 7.7 mmol), heat the mixture 
at 130°C overnight. Add water and extract the aqueous layer with EtOAc. Combine 
organic layers and dry over Na2SC>4. Eliminate the solvent and purify by flash 
chromatography on silica gel (eluent: EtOAc/hexane 15/85) to give the title compound 
(240 mg, 14%). 'H -NMR (CDC1 3 , 300 MHz): 10.40 (s, 1H), 7.98 (d, 1H, J= 8.6 Hz), 
7.74-7.71 (m ? 2H), 7.17-7.00 (m, 4H). 

Step 2 

4-{3-Chloro-4-[(3-methyl-butylamino)-methyl]-phenoxy}-benzonitrile 



The reductive amination was done in the conditions described in Example 492, step 3 
using the aldehyde described above. The crude mixture was purified by flash 
chromatography (EtOAc/hexane 20/80) to obtain the title compound (105 rag, 68%). 
Electrospray MS M+l ion - 329. *H-NMR (CDCI3, 200 MHz): 7.64-7.59 (m, 2H), 7.45 
(d, 1H, J= 8.3 Hz), 7.09-6.92 (m, 4H), 3.8 (s, 2H), 2.67 (t 5 2H, J- 7.5 Hz), 1 .75-1 .56 (m, 
1H), 1.43 (q, 1H, J= 7.5 Hz), 0.90 (d, 6H, J= 6.8 Hz). 
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Step 3 



The compound of step 2 above is subject to hydrolysis using hydrogen peroxide and 
potassium carbonate. The details of the hydrolysis procedure to form the amide form 
nitrile have been described exhaustively elsewhere in this document. 



] H-NMR (CDC1 3 , 200 MHz): 7.92-7.89 (m, 2H), 7.47 (d, 1H, J= 8.3 Hz), 7.11-6.98 (m, 



The reductive amination was done in the conditions described in Example 492, step 3 
using the aldehyde described for compound 4 (step 1). The crude mixture was purified by 
flash chromatography (EtOAc/bexane 20/80) to obtain the title compound (101 mg, 
59%). Electrospray MS M+l ion = 363. ] H-NMR (CDCI3, 200 MHz): 7.64-7.59 (m, 2H), 
7.42-7.20 (m, 6H), 7.07-6.89 (m, 4H), 3.89 (s, 2H), 2.99-2.81 (m, 4H). 



The compound of step 1 above is subject to hydrolysis using hydrogen peroxide and 
potassium carbonate. The details of the hydrolysis procedure to form the amide form 
nitrile have been described exhaustively elsewhere in this document. 



4H), 3.86 (s, 2H), 2.64 (t 5 2H, J= 7.7 Hz), 1.66-1.55 (m, 1H), 1.44 (q, 2H, J= 7.7 Hz), 
0.91 (d, 6H, J= 6.6 Hz). 13 C-NMR (CDC13, 300 MHz): 167.6, 157.4, 153.5, 131.9, 129.9, 
129.0, 127.0, 126.3, 117.5, 115.3, 115.1,47.1,35.5,23.5, 19.1. 



Example 496 

4- [ 3 -Chi oro-4-(phenethylamino-methyl)-phenoxy] -benzamide 




Step 1 

4-[3-Chloro-4-(phenethylamino-methyl)-phenoxy]-benzonitrile 




Step 2 



BNSDOCID. <WO 2004026305A1_IA> 



WO 2004/026305 



PCT7US2003/026300 



336 



Electrospray MS M+l ion = 381. ] H -NMR (CDC1 3 , 200 MHz): 7.92-7.85 (m, 2H), 7.39 
(d, 1H, J= 8.3 Hz), 7.30-7.12 (m, 5H), 7.06-6.91 (m, 4H), 3.84 (s, 2H), 2.83 (s, 4H). 

Example 497 

4- {2-Ethoxy-4-[(3 -methyl -butylamino)-methyl]-phenoxy} -benzamide (47J-3 1 79-3 8 1 9 
LSN 2120309) 



Dissolve 3-ethoxy-4-hydroxy-benzaldehyde (2.57 g, 15.45 mmol) in DMF (20mL), add 
K 2 C0 3 (2.33 g, 16.86 mmol) and 4-fluorobenzonitrile (1.70 g, 14.05 mmol), heat the 
mixture at 130°C overnight. Add water and extract the aqueous layer with EtOAc. 
Combine organic layers and dry over Na2SC>4. Eliminate the solvent and purify by flash 
chromatography on silica gel (eluent: EtOAc/hexane 15/85) to get a mixture of two 
compounds (1.45 g). This mixture (240 mg) is submitted to the reductive amination 
conditions described for compound 1 (step 3) using 3-methyl-butylamine to obtain a 
mixture of two compounds which is subject to hydrolysis using hydrogen peroxide and 
potassium carbonate in the conditions described elsewhere in this document. This 
mixture is purified by flash chromatography (EtOAc and QHbCb/MeOH 10%) and then 
the title compound is isolated after HPLC (Column :.XTerraMSCl 8 (5um, 19x100 mm). 
Isocratic mode: 55/45 Ammonium bicarbonate-pH 9-/Acetonitrile. Flow: lOmL/min). 



*H -NMR (CDCI3, 200 MHz): 7.82-7.78 (m, 2H), 7.14-6.83 (m, 5H) 5 4.01 (q, 2H, J= 6.8 
Hz), 3.76 (s, 2H), 2.66-2.58 (m, 2H), 1.70-1.39 (m, 3H), 1.17 (t 5 3H, J= 7.0 Hz), 0.91 (d, 
6H, J= 6.7 Hz). 13 C -NMR (CDC13, 300 MHz): 172.2, 163.6, 152.8, 144.4, 139.4, 130.8, 
128.6, 123.8, 122.8, 116.9, 116.3, 65.9, 54.6, 39.8, 27.9, 23.4, 15.3. 




OEt 



Example 498 
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6- {4-[2-(Benzyl-methyl-amino)-ethyl]-phenoxy} -nicotinamide 




Add dropwise via an addition funnel a solution of ethyl chloroformate (0.74mL, 
7.7rnmol) in tetrahydrofuran (7mL) to a stirred solution of tyramine (l.Og, 7.3mmol), 
sodium hydroxide (0.7g, 17.1mmol) 5 and water (7mL). Stir at room temperature for 18 
hours then pour the reaction into 1 N aqueous hydrochloric acid so the pH = 1-2. Extract 
with ethyl acetate (3x25mL). Dry the combined ethyl acetate extracts over sodium 
chloride/magnesium sulfate, filter, and concentrate on a rotary evaporator to yield 1.3g, 
6.2mmol of [2-(4-hydroxy-phenyl)-ethyl]-carbamic acid ethyl ester: ] H NMR (CDC13, 
300.00 MHz): 7.01 (d, 2H); 6.78 (d, 2H); 6.26 (s, 1H); 4.78 (s, JH); 4.14-4.09 (m, 2H): 
3.40-3.38 (m, 2H); 2.74-2.69 (m, 2H); 1.24-1.19 (m, 3H). 

Step 2 

4-(2-Methylamino-ethyl)-phenol 




Add dropwise via an addition funnel a solution of [2-f 4-Hydroxy-phenyl)-ethyl]- 
carbamic acid methyl ester (13. Og, 62.2mmol) in tetrahydrofuran (lOOmL) to a stirred 
solution at 0 °C of 1 .0M lithium aluminum hydride in tetrahydrofuran (156mL) and 
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tetrahydrofuran (250mL). Reflux for 1 8 hours, cool to 0 °C, quench with saturated 
aqueous ammonium chloride then stir at room temperature for 3 hours. Filter off the 
aluminum salts, concentrate on a rotary evaporator, and dry under vacuum to yield 6.6g 
of 4-(2-methylamino-ethyl)-phenol: ! H NMR (DMSO-d6, 300.00 MHz): 6.97 (d, 2H); 
6.65 (d, 2H); 2.65-2.55 (m, 4H); 2.28 (s, 3H). 



Combine 4-(2-methylamino-ethyl)-phenol (l.Og, 6.6mmol), 6-chloronicotinamide 
(1 .0g 5 6.6mmol), and cesium carbonate (4.3g, 13.2mmol) in N,N-dimethy]formamide 
(30mL), stir and heat at 85 °C for 1 8 hours. Cool to room temperature and evaporate on a 
rotary evaporator to yield the crude product (1 .3g). The crude product is purified by flash 
column chromatography on silica gel eluting with 1% cone, ammonium hydroxide / 10% 
ethanol in chloroform then ethanol to yield 6-[4-(2-Methylamino-ethyl)-phenoxy]- 
nicotinamide (0.4g, I.Smmoij: ] H NMR (DMSOd6, 300.00 MHz): 8.58 (d, 1H); 8.22 
(dd, 1H); 7.26-7.23 (m, 2H); 7.05-7.02 (m, 3H); 3.32 (br, 2H); 2.69 (m, 5H); 2.29 (m, 
4H)m/z =271.87(M+1); HPLC = 99% (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 
minutes, Zorbax SB-Phenyl 4.6mmxl5cmx5micron, X=254nM. 



Step 3 



6-[4-(2-Methylamino-ethyl)-phenoxy]-nicotinamide 




Step 4 



[2-(4-Hydroxy-phenyl)-ethyl]-methyl-carbamic acid tert-butyl ester 
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Combine di-tert-butyl di carbonate (9.7g, 44.5mmol), 4-(2-methylamino-ethyl)-- 
phenol (5.6g, 37.1mmol) 9 and tetrahydrofuran (150mL) and stir at room temperature for 
1 8 hours. Concentrate on a rotary evaporator to yield the crude product. The crude 
product is purified by flash column chromatography on silica gel eluting with 25% ethyl 
acetate in hexanes to yield [2-(4-hydroxy-phenyl)-ethyl]-methyl-carbamic acid tert-butyl 
ester (7.7g, 30.7mmol): ^NMRCCDCU, 300.00 MHz): 7.00 (d, 2H); 6.76 (d, 2H); 6.39 
(s, 1H); 3.40 (t, 2H); 2.81 (s, 3H); 2.73 (t, 2H); 1.42 (s, 9H). 

Step 5 

{2-[4-(5-Carbamoyl>pyridin-2-v]oxy)-phenyl]-ethyi }-melhyI-carbarnic acid tert-buty] 

ester 

Combine [2-(4-hydroxy-phenyl)-ethyI]-methyl-carbamic acid tert-butyl ester 
(5.0g, 19.9mmol) s 6-chloronicotinamide (3.1g, 19.9mmol), and cesium carbonate (12. 9g, 
■39.8mmol), in N,N-dimethylformamide (90mL), stir and heat at 85 °C for 1 8 hours. Cool 
to room temperature and evaporate on a rotary evaporator to yield the crude product 
(9.5g). The crude product is purified by flash column chromatography on silica gel 
eluting with (0.5% cone, ammonium hydroxide / 5% ethanol) to (1% cone, ammonium 
hydroxide / 10% ethanol) in chloroform to yield {2-[4-(5-carbamoyl-pyridin-2-yloxy)- 
, phenyl]-ethyl}-methyl-carbamic acid tert-butyl ester (6.5g, 17.5mmol): ] H NMR (CDC1 3 , 
300.00 MHz): 8.60 (s, 1H); 8.18-8.14 (m, 1H); 7.24-7.24 (m, 2H); 7.07 (d, 2H); 6.94 (d, 
1H); 5;98 (br, 2H); 3.47-3.42 (m, 2H); 2.85-2.85 (m, 5H); 1.42 (s, 9H). 

Step 6 

6-[4-(2-Methy]amino-ethyl)-phenoxy]-nicotinamide 
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O 




Add dropwise via an addition funnel, a solution of trifluoroacetic acid (30mL) in 
dichloromethane (lOOmL) to a stirred solution at 0 °C of {2-[4-(5-carbamoyl-pyridin-2- 
yloxy)-phenyl]-ethyl}-methyl-carbamic acid tert-butyl ester (1 1.4g, 30.7mmol) in 1,2- 
dichloromethane (400mL). Wami the mixture to room temperature and stir for 18 hours. 
Evaporate on a rotary evaporator to yield the crude trifluoroacetic acid salt. Dissolve the 
salt in methanol (150mL) and 1,2-dichloromethane (150mL) then combine with MP- 
carbonate resin (50g @ 2.55eq/g) (available from Argonaut Technologies). Stir for 18 
hours at room temperature, filter, wash the resin with 1,2-dichloromethane (3 x 75mL), 
and evaporate the filtrate on a rotary evaporator to yield 6-[4-(2-Methylamino-ethyl)- 
phenoxy]-nicotinamide (8.1 g, 29.9mmol). 

Step 7 

Combine 6-[4-(2-Methylamino-ethyl)-phenoxy]- nicotinamide (135mg, O.Smmol), 
benzaldehyde (53jiL, 0.52mmol), sodium triacetoxyborohydride (0.21g, l.Ommol), acetic 
acid (30 jiL, 0.52mmol), tetrahydrofuran (lmL), and 1 ,2-dichloroethane (5mL) then stir ai 

room temperature for 18 hours. Dilute the reaction with saturated aqueous sodium 
bicarbonate solution and extract with ethyl acetate (3 x 50mL). Dry the combined ethyl 

acetate extracts with sodium chloride/magnesium sulfate, filter, and concentrate on a 
rotary evaporator to yield 200mg of the crude product. The crude product is purified by 

flash column chromatography on silica gel eluting with (0.5% cone, ammonium 
hydroxide / 5% ethanol) to (1% cone, ammonium hydroxide / 10% ethanol) in chloroform 

to yield 6- {4-[2-(benzyl-methyl-amino)-ethyl]-phenoxy} -nicotinamide (106mg, 
0.29mmol): m/z =362.07(M+1); ] H NMR (CDC13, 300.00 MHz): 8.58 (s, 1H); 8.16 (dd, 
3.0 Hz, 1H); 7.33-7.22 (in, 7H); 7.05 (d, 2H); 6.95 (d, 1H); 5.86 (br s, 2H); 3.63 (s, 2H); 
2.89-2.72 (m, 4H); 2.34 (s, 3H), HPLC = 100% (5/95 to 95/5 ACN/(0.1%TFA in water) 
over 10 minutes, Zorbax® SB-Phenyl 4.6mmxl5cmx5micron, X,=254nM. 
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By the method of Example 498 the following compounds were prepared, isolated 
as the free base except where noted: 



Example 


Name 


Data 


Mass 
spectrum 
(ion spray): 
m/z(M+l) 


HPLC(5/95 to 95/5 
ACN/(0.1%TFA in water) over 10 

minutes, Zorbax SB-Phenyl 
4.6mmxl5cmx5micron, X=254nM 


Purity 


iveieniion i ime 
(minutes) 


499 


6- {4-[2-(Methyl-thiophen-2- 
ylmethyl-amino)-ethyl]- 
phenoxy } -nicotinamide 


367.95 




J.OO 


500 


6-(4- {2-[Methyl-(3-methyl- 
butyl)-amino] -ethyl } -phenoxy)- 
nicotinamide 


342.07 


99 


5.91 


501 


6- {4-[2-(Isobutyl -methyl- 
amino)-ethyl]-phenoxy } - 
nicotinamide 


327.4 


97 


5.73 


502 


6- {4-[2-(Bicyclo[2.2. 1 ]hept-5- 
en-2-ylmethyl-methyl-amino)- 
ethyl]-phenoxy} -nicotinamide 


378.5 


99 


6.03 


503 


6- {4-[2-(CycIohexylmethyl- 
methy]-amino)-ethyl]- 
phenoxy } -nicotinamide 


368.5 


100 


6.04 
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504 


6-(4- {2-[Methyl-(2-phenoxy- 
benzyl)-amino]-ethyl}- 
phenoxy)-ni cotinami de 


454.5 


99 


6.32 


505 


6-(4-{2-[Methy]-(2 -methyl- 
benzyl )-amino] -ethyl } - 
phenoxy)-nicotinamide 


376.5 


99 


5.98 


506 


6-(4-{2-[(3-Chloro-benzyl)- 
m ethyl -amino] -ethyl } - 
phenoxy)-ni cotinami de 


395.9 


100 


6.02 


507 


6-(4-{2-[(2-Chloro-benzyl> 
methyl -amino] -ethyl } - 
phenoxy)-nicotinamide 


395.9 


100 


5.96 


508 


6-(4-{2-[(4-Fluoro-2- 
tri fl uorom ethyl -benzyl )-methyl- 
amino]-ethylj -phenoxy)- 

IJIC'VJLilJdJillVJw 


448.4 


100 


6.08 


509 


6-(4-{2-[(3-Bromo-4-fluoro- 
benzyl)-methyl-amino]-ethyl}- 
phenoxy)-nicotinamide 


458.3 


100 


6.04 


510 


6-(4-{2-[(2-Chloro-6-fluoro- 
benzyl)-methyl-amino]-ethyl ) - 
phenoxy)-nicotinamide 


413.9 


100 


5.93 


511 


6-{4-[2-(Cyclohexyl-methyl- 
amino)-ethyl]-phenoxy}- 
nicotinamide 


354.5 


100 


5.89 
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512 


6-(4-{2-[Methyl-(2- 
trifluoromethoxy-benzyl)- 
amino]-ethyl} -phenoxy)- 
ni cotinamide 


446.4 


99 


.6.13 


513 


6-(4-{2-[(3-Fluoro-benzyl)- 
methyl-amino]-ethyl } - 
pnenoxy j-nicoundiiiiue 


380.4 


100 


5.90 


514 


6-(4- {2-[Methy]-(3-phenyl - 1 H- 
pyrazol-4-ylrnethyl)- amino]- 
ethyl } -phenoxy)-nicotinamide 


428.5 


-i r\r\ 
1<JV 


5.79 


515 


6-(4-{2-[(l,5a,6,9,9a,9b- 
H exahydro-4H-dibenzofuran- 
4a-ylmethyl)-methyl-amino]- 
ethyl } -phenoxy)-ni cotinamide 


460.3 


76 


6.28 


516 


6-(4-{2-[Methyl-(2,4,6- 
trimethyl-cyciohex-3- 
enylmethyl)-amino] -ethyl }- 
phenoxy)-nicotinamide 


408.6 


76 


6.26 


517 


6-(4- {2-[(5-Chloro-l -methyl-3- 
tri fl u orom ethy 1 - 1 H -pyrazol -4- 

y]methy])-methy]-amino]- 
ethyl } -phenoxy)-ni cotinamide 


467.9 


100 


5.94 


518 


6-{4-[2-(Cyclohex-3- 
enylmethyl-methyl-amino)- 
ethyl]-phenoxy}-nicotinamide 


366.5 


86 


5.94 
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519 


6-{4-[2-(Dec-4-enyl-methyl- 
amino)-ethyl]-phenoxy} - 
nicotinamide 


410.6 


93 


6.45 


520 


6-(4- {2-[Methyl-(2-phenyl-but- 
2 -enyl)-amino] -ethyl } - 
phenoxyVnicotinamide 


402.5 


100 


6.10 


521 


6-(4-{2-[(3-Furan-2-yl-2- 
phenyl-allyl)-methyl-amino]- 
ethyl) -phencxy)-nicotinarnidvi 


454.5 


84 


6.23 


522 


6-(4- {2-[(2-Methoxy-benzyl)- 
methyl-amino] -ethyl } - 
phenoxy)-nicotinamide 


392.2 


98 


5.99 


523 


6-(4- {2-[(3-Chloro-4-fluoro- 
benzyl)-methyI-amino]-ethyl}- 
phenoxy)-nicotinamide 


414.5 


99 


6.03 


524 


6-(4- {2-[Methyl-(3-methyl- 
benzyl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


• 376.2 


100 


5.99 


525 


6-(4-{2-[Metliyl-(3- 
trifluoromethyl-benzyl)-amino]- 
ethyl } -phenoxy)-nicotinamide 


430.18 


100 


6.07 


526 


6-(4- {2-[(2,6-Difluoro-benzyl)- 
methyl-amino]-ethyl } - 
phenoxy)-nicotinamide 


398.17 


100 


5.88 
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527 


6-(4- {2-[Methyl-(3-methyl- 
thiophen-2-ylmethyl)-amino]- 

pthvl \ ~ i nTiPTirkY\/^-Tiif*otinjirniHp^ 


382.17 


96 


.5.93 


528 


6-(4- {2-[Methyl-(3-phenoxy- 
benzyl)-amino]-ethyl } - 
pnenoxy j-iiicoiinamiae 


454.21 


99 


6.28 


529 


6-(4-{2-[Methyl-(2- 
trifluoromethyl-benzyl)-amino]- 

f*tTi\/1 \ _tVK y ir*r*t iti si TTi'iHf* 
v 11 J y 1 / -pi 1C1 1UA v ^-llJL/WHJlctHllUC 


430.15 


100 


6.03 


530 


6- {4-[2-(Methyl-thiophen-3- 
ylmethyl-amino)-ethyl]- 
phenoxy} -nicotinamide 


368.13 


100 


6.85 


531 


6- {4-[2-(Cyclopentylmethyl- 
methyl-amino)-ethyl]- 
phenoxy} -ni cotinamide 


354.2 


100 


5.93 


532 


6-(4-{2-[(5-Chloro-l,3- 
dimethyl- 1 H-pyrazol-4- 
ylmethyl)-m ethyl-amino] - 
ethyl } -phenoxy)-nicotinamide 


414.18 


97 


5.71 


533 
_.. 


6-(4-{2-[(2,5-Bis- 
trifluorornethyl-benzyl)-rnethyl- 
amino]-ethyl } -phenoxy)- 
nicotinamide 


498.13 


100 


6.23 
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534 


6-(4- {2-[(3-Cydopenty]oxy-4- 
methoxy-benzyl)-methyl- 
amino] -ethyl} -phenoxy)- 
nicotinamide 


476.24 


100 


6.18 


535 


6-(4-{2-[(2-Fluoro-6- 
trifluoromethyl-benzyl)-methyl- 
amino]-ethyl } -phenoxy)- 
nicotinamide 


448.16 


100 


6.02 


536 


6-(4- (?-[Methyl-(4- 
trifluoromethyl-cyclohexyl)- 
amino]-ethyl } -phenoxy)- 
nicotinamide 


422.21 


100 


6.04 


537 


6-(4-{2-[(4-Chloro-3- 
t r i fl u orom ethy 1 -b enzy 1) -m ethyl - 
amino] -ethyl } -phenoxy)- 
nicotinamide 


464.13 


100 


6.17 


538 


6-(4- {2-[Methyl-(6-methyl- 
cyclohex-3-enylmethyl)- 
amino]-ethyl) -phenoxy)- 
nicotinamide 


380.72 


90 


6.05 


539 


6-{4-[2-(Cydohex-l- 
enylmethyl-methyl-amino)- 
ethyl]-phenoxy} -nicotinamide 


366.2 


84 


5.98 


540 


4-({2-f4-(5-Carbamoyl-pyridin- 
2-y] oxy)-phenyl]-ethyl } - 
methyl-amino)-piperidine-l - 
carboxylic acid ethyl ester 


427.22 


100 


5.79 
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541 


6-(4-{2-[(2-Fluoro-4- 
trifluoromethyl-beiizyl)-methyl- 
amino]-ethyl} -phenoxy)- 
nicotinamide 


448.16 


100 


6.11 


542 


6-(4-{2-[(3,4-Dimethyl- 
cyclohexyl)-methyl-amino]- 
ethyl } -phenoxy)-nicotinamide 


382.26 


99 


6.11 


543 


6-(4- {2-[Methyl-(tetrahydro- 
thiophen-3-yl)-amino]-ethyl}- 
phenoxy)-nicotinamide 


358.16 


99 


5.74 


544 


6-{4-[2-(Bicyclo[2.2.1]hept-5- 
en-2-yl-methyl-amino)-ethyl]- 
phenoxy} -nicotinamide 


364.5 


99 


5.82 



Example 545 

6-{2-Methyl-4-[2-(3-iriethyl-butylamiTio)-ethyl]-phenoxy] -nicotinamide 

O 




Step ] 

2-Methyl-4-(2-nitro-viny])-phenol 
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0 2 N 




OH 



Dissolve 2-methyl-4-hydroxy-benzaldehyde (980 mg, 6.3 mmol), nitromethane (2.0 idL, 
37.7 mmol) and ammonium acetate (1.9 g, 25.1 mmol) in acetic acid (9 mL). Heat eh 
reaction mixutre at 1 10°C for 2 hours. Concentrate the reaction mixture under reduced 
pressure and partition the residue between ether and water. Separate the layers and dry 
with Na2S0 4 , filter and concentrate under reduced pressure to afford a crude product. 
Purify the crude by flash chromatography (eluent: EtOAc/hexane 20/80 and 30/70) to 



afford the title compound (1.0 g). 'H-NMR (CDC1 3 , 200 MHz): 7.94 (d, 1H, J= 13.4 Hz), 
7.50 (d 5 1H, J= 13.6 Hz), 7.34-7.27 (m, 2H), 6.82 (d, 1H, J- 8.1 Hz), 2.28 (s, 3H). 



Procedure 1 : Dissolve compound obtained in step 1 above (440 mg, 2.46 mmol) in 
methanol (10 mL) and add Pd/C 10% (272 mg) and HC1 cone (1 mL). Stir the mixture at 
room temperature under hydrogen overnight. Filter the mixture over celite and evaporate 
the solvent to afford a crude product. Purify the crude product by SCX column to obtain 
the title compound (232 mg, 63%). 

Procedure 2: To lithium aluminum hydride 1 .0M in ether (1 .67 mL, 1.67 mmol) at 0°C a 
solution of aluminum trichloride (224 mg, 1 .67 mmol) in THF (2 mL) is added. After 5 
mm a solution of compound obtained in step 1 above (100 mg, 0.56 mmol) in THF (2 
mL) is added and the reaction is allowed to stir at room temperature overnight. Add water 
and then 3 N HCh the aqueous layer is extracted with 3/1 n-butanol/toluene. The 
combined organic layers are dried over sodium sulfate and concentrated. SCX ion- 
exchange chromatography afforded 71 mg (84%) of the title compound. Electrospray MS 



Step 2 

4-(2-Amino-ethyl)-2-methyl-phenol 
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M+l ion= 152. 'H-NMR (methanol^, 200 MHz): 6.89 (bs, 1H), 6.82 (dd, 1H, J= 8.3 and 
2.4 Hz), 6.64 (d, 1H, J= 8.1 Hz), 2.80 (t, 2H, J= 6.7 Hz), 2.61 (t, 2H, J- 7.0 Hz), 2.15 (s, 
3H). 

Step3 

[2-(4-Hydroxy-3-methyl-phenyl)-ethyl]-carbamic acid tertAyntyX esther 



BocHN 




Dissolve amine obtained in step 2 above (289 mg, 1.91 rnmol) in dry THF (5 mL) under 
N2 atmosphere, add a solution of di-tertbutyl dicarbonate (439 mg, 2.0 mmol) in THF (5 
mL), stir the mixture at room temperature overnight. Evaporate the solvent to obtain the 
title compound (462 mg, 96%). TLC R f (EtOAc/hexane 20/80): 0.27. 'H-NMR 
(methanol-^, 200 MHz): 6.88 (bs, 1H), 6.82 (d, 1H, J= 8.3 Hz), 6.63 (d, 1H, J= 8.1 Hz), 
3.17 (t, 2H, J= 6.7 Hz), 2.60 (t, 2H, J= 7.0 Hz), 2.14 (s, 3H), 1.50 (s, 9H). 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-3-methyl-phenyl]-ethyl}-carbamic acid ten -butyl esther 



BocHN 




A solution of phenol obtained in step 3 above (455 mg, 1.1 mmol), 6-chloronicotinonitrile 
(251 mg, 1.81 mmol) and sodium hydride (87 mg, 2.17 mmol) in DMSO (10 mL) is 
stirred at room temperature for 1 8 hours. Pour the mixture into ice cold water and extract 
the aqueous layer with EtOAc. Dry the organic layer over Na2SC>4, filter, and concentrate 
the filtrate to afford a crude product. Purify the crude product by flash column 
chromatography (eluent: EtOAc/hexane 1 5/85 and 20/80) to afford the title compound 
(358 mg, 57%). Electrospray MS M + +l-Boc group ion: 298. 'H-NMR (CDC1 3 , 200 
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MHz): 8.42 (dd, 1H, J= 0.5 and 2.4 Hz), 7.90 (dd, 1H, J= 2.4 and 8.6 Hz), 7.1 1-6.94 (m, 
4H), 3.37 (q, 2H, J- 7.0 Hz), 2.77 (t, 2H, J- 7.2 Hz), 2.10 (s, 3H), 1.43 (s, 9H). 

Step 5 

{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-3-methyl-phenyl]-ethyl}-carbami^ acid terr-butyl 

ester 



O 



BocHN 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form an amide form the 
corresponding nitrite have been described previously. 

'H-NMR (CDC1 3 , 200 MHz): 8.58 (d, 1H, J= 2.4 Hz), 8.17 (dd, 1H, J- 2.4 and 8.6 Hz), 
7.09-6.90 (m, 4H), 3.38 (q, 2H, J= 6.7 Hz), 2.77 (t, 2H, J= 7.0 Hz), 2.1 1 (s, 3H), 1.43 (s, 
9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2-methyl-phenoxy]-nicotinamide 

O 




To a solution of the compound of step 5 (376 mg, 1.01 mmol) in CH 2 C1 2 (20 mL), add 
trifluoroacetic acid (2.03 mL, 26.4 mmol). Stir the reaction mixture at room temperature 
for 2hours. Eliminate the solvent and purify by SCX column to obtain the title compound 
(264 mg, 96%). Electrospray MS M + +l ion: 272. 'H-NMR (metanol-dj, 200 MHz): 8.58 
(d, 1H, J= 2.4 Hz), 8.24 (dd, 1H, J= 2.7 and 8.9 Hz), 7.17-6.94 (m, 4H), 2.94-2.86 (m, 
2H), 2.78-2 .71 (m, 2H), 2.10 (s, 3H). 

Step 7 
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Combine 3-methyl-butylaldehyde (60)il, 0.22 mmol), amine from step 6 above (60 mg, 
0.22 mmol) and 3A molecular sieves (670 mg) in methanol (2 mL), stir the mixture at 
room temperature overnight. Add NaBH4 (41 mg, 1.10 mmol) and stir at room 
temperature for 3 hours. Filter the mixture over celite® and concentrate the filtrate to 
afford a crude product. Purify the crude mixture by flash chromatography (eluent: 
CH 2 Cl 2 /MeOH 80/20) to obtain the title compound (45 mg, 60%). Electrospray MS M+l 
ion = 342. ] H-NMR (metanol-dj, 200 MHz): 8.59 (dd, 1H, J= 0.8 and 2.7 Hz), 8.24 (dd, 
1H, J= 2.4 and 8.6 Hz), 7.19-7.10 (m, 2H), 7.00-6.93 (m, 2H), 2.93-2.76 (m, 4H), 2.70- 
2.62 (m, 2H), 2.10 (s, 3H), 1.71-1.36 (m, 3H), 0.91 (d, 6H, J= 6.4 Hz). 



Examples 546-552 

Compounds of examples 546-552 were prepared following the method of example 545. 
The purification process is described in each case 

Example 546 

6-{2-Methyl-4-[2-(3,3-dimethyl-butylamino)-ethyl]-phenoxy} -nicotinamide 

O 




Purification: SCX column. Electrospray MS M+l ion = 356. ] H-NMR (metanol-d4, 200 
MHz): 8.59 (d, 1H, J- 2.4 Hz), 8.24 (dd, 1H, J= 2.4 and 8.6 Hz), 7.18-7.10 (m, 2H), 7.00- 
6.94 (m, 2H), 2.92-2.78 (m, 4H), 2.69-2.60 (m, 2H), 2.10 (s, 3H), 1.48-1.39 (m, 2H), 0.93 
(s, 9H). 

Example 547 

6-[2-Methyl-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamide 
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O 




Purification: Flash chromatography (eluent: CH 2 Cl 2 /EtOAc/MeOH:NH 3 2M 35/60/5). 
Electrospray MS M+l ion = 342. 'H-NMR (metanol-d,, 200 MHz): 8.59 (dd, 1H, J= 0.5 
and 2.3 Hz), 8.24 (dd, 1H, J= 2.6 and 8.8 Hz), 7.17-7.08 (m, 2H), 6.98-6.92 (m, 2H), 
2.88-2.75 (m, 4H), 2.65-2.57 (m, 2H), 2.09 (s, 3H), 1.59-1.25 (m, 6H), 0.91 (t, 3H, J= 6.4 
Hz). 

Example 548 

6-{4-[2-(Cyclohexylmethyl-amino)-ethyl]-2-methyl-phenoxy}-nicotinamide 




Purification: Flash chromatography (eluent: CH 2 Cl 2 /MeOH 90/10). Electrospray MS 
M+l ion = 368. 1 H-NMR (metanol-oU, 200 MHz): 8.59 (d, 1H, J=2.4 Hz), 8.24 (dd, 1H, 
J= 2.7 and 8.6 Hz), 7.1 8-7.10 (m, 2H), 7.00-6.93 (m, 2H), 2.85 (bs, 4H), 2.50 (d, 2H, J= 
6.4 Hz), 2.10 (s, 3H), 1.77-0.S4 (m, 1 1H). 

Example 549 

6-{4-[2-(3-Fluoro-benzylamino)-ethyl]-2-methyl-phenoxy}-nicotinamide 
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Purification: SCX column, Electrospray MS M+l ion = 380. ^-NMR (metanol-d*, 200 
MHz): 8.59 (dd, 1H, J= 0.5 and 2.4 Hz), 8.24 (dd, 1H, J=2.4 and 8.6 Hz), 7.38-6.92 (m, 
8H), 3.79 (s, 2H), 2.82 (s, 4H), 2.09 (s, 3H). 

Example 550 

6- {4-[2-(3-Fluoro-benzylamino)-ethyl]-2-methyl-phenoxy}-nicotinamide, mesylate salt 
F 




Example 5 (free amine of example 6) was dissolved in THF, then methanosulfonicicid 
was added (1 .0 eq), the mixture was stirred for 1 hour and the solvent eliminated to give 
the title compound. Electrospray MS M+l ion = 380. 'H-NMR (metanol-dt, 300 MHz): 
8.59 (bs, 1H), 8.28 (dd, 1H, J= 1.4 and 8.7 Hz), 7.56-7.02 (m, 8H), 4.30 (s, 2H), 3.36 (t, 
2H, J= 7.3 Hz), 3.06 (t, 2H, J= 7.3 Hz), 2.72 (s, 3H), 2.14 (s, 3H). 

Example 551 

. 6-(4-{2-[(Bicyclo[2.2.1]hept-5-en-2-ylmethyl)-amino]-ethyl}-2-methyl-phenoxy)- 

nicotinamide 



" BNSDOCID <WO 2004O26305A1 JA> 



WO 2004/026305 



PCT/US2003/026300 



354 




Purification: HPLC (Column: X-Terra MS CIS. A= 10 Mm NH 4 HC0 3 pH9/B= CH3CN. 
Gradient mode: from 30 to 99% B. Flow rate: ImL/min). Electrospray MS M+l ion = 
378. 'H-NMR (metanol-d,, 200 MHz): 8.59 (d, 1H, J= 2.6 Hz), 8.24 (dd, 1H, J= 2.4 and 
8.6 Hz), 7.16-6.91 (m, 4H), 6.16-5.88 (m, 2H), 2.81-1.81 (m, 9H), 2.09 (s, 3H), 1.65-0.99 
tm, 3H), 0.57-0.48 (m, lH). 

Example 552 

6-[4-(2-Cyc]oocty]amino-ethy])-2-methyl-phenoxy]-nicotinamide 

O 




Purification: Flash chromatography (ekient: CH 2 Cl 2 /MeOH 70/30). Electrospray MS 
M+l ion = 382 'H-NMR (metano!-4;, 200 MH2): £.59 (d, 1H. J=2.4 Hz), 8.24 (dd, 1H, 
J= 2.4 and 8.6 Hz), 7.18-6.92 (m, 4H), 2.95-2.77 (m, 5H), 2. ,2 <m, Hi). 2.10 (s,, 3H), 
1.89-1.46 (m, 13H). 

Example 553 

6-{3-Chloro-4-[2-(3-methyI-butyIamino)-ethyl]-phenoxy}-nicotinamide 

O 

H II 




cr O N 

Step 1 

3 -Chi oro-4-( 2 -ni tro - vinyl)-phenol 
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or ^ oh 

The 3-chloro4-hydroxy-benzaldehyde (980 mg, 6.3 mmol), nitromethane (2.0 mL, 37.7 
mmol) and ammonium acetate (1.9 g, 25.1 .mmol) were dissolved in acetic acid (9 mL) 
and the reaction heated at 1 1 0°C for 2 hours. The reaction is concentrated under reduced 
pressure and the residue partitioned between ether and water. Separate the layers and dry 
with Na 2 S04, filter and concentrate under reduced pressure. Purify the crude product by 
flash chromatography (eluent: EtOAc/hexane 20/80 and 30/70) afforded the title 
compound (1.0 g, 80%). ] H-NMR (CDC1 3 , 200 MHz): 8.34 (d, 1R J= 13.4 Hz), 7.82 (d, 
1H, J= 13.4 Hz), 7,71 (d, 1H, Jf 8.6 Hz), 6.94 (d, 1H, J- 2.4 Hz), 6.80 (dd, 1H, J= 2.4 
and 8.6 Hz). 

Step 2 

4-(2-Amino-ethyl)-3-choloro-phenol 




cr v oh 

To lithium aluminum hydride 1.0M in ether (1.50 mL, L50 mmol) at 0°C a solution of 
aluminum trichloride (201 mg, 1.51 mmol) in THF (2 mL) is added. After 5 min a 
solution of compound obtained in step 1 above (1 00 mg, 0.50 mmol) in THF (2 mL) is 
added and the reaction is allowed to stir at room temperature overnight. Add water and 
then 3 N HC1. Extract the aqueous layer with 3/1 n-butanol/toluene, The combined 
organic layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography of the concentrate afforded 70 mg (8 1 %) of the title compound. 
Electrospray MS M+l ion= 172. ] H-NMR (methanol^, 200 MHz): 7.06 (d, 1H, J= 8.3 
Hz), 6.79 (d, 1H, J= 2.4 Hz), 6165 (dd, 1H, J= 2.4 and 8.3 Hz), 2.82 (m, 4H). 

' Step3 

[2-(4-Hydroxy-2-chloro-phenyl)-ethyl]-carbamic acid ter/-butyl ester . 
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CI' 




Dissolve amine obtained in step 2 above (620 mg, 3.62 mmol) in dry THF (20 mL) and 
DMF (1 mL) under N 2 atmosphere, add a solution of di-tertbutyl dicarbonate (791 mg, 
3.62 mmol) in THF (10 mL), stir the mixture at room temperature overnight. Concentrate 
the mixture to a crude product and purify the crude product by flash chromatography 
(eluent: EtOAc/hexane 30/70) to obtain the title compound (670 mg, 68%). TLC R f 
(EtOAc/hexane 20/80): 0.27. ! H-NMR (methanol^, 200 MHz): 7.06 (d, 1H, J= 8.3 Hz), 
6.78 (d, 1H, J= 2.6 Hz), 6.65 (dd, 1H, J= 2.4 and 8.3 Hz), 3.21 (t 2H, J= 6.7 Hz), 2.78 (t 
2H, J= 7.5 Hz), 1.41 (s, 9H). 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-2-chloro-phenyl]-ethyl}-carbamic acid /ert-butyl esther 



A solution of phenol obtained in step 3 above (650 mg, 2.4 mmol), 6-chloronicotinonitrile 
(333 mg, 2.4 mmol) and" sodium hydride (115 mg, 2.9 mmol) in DMSO (12 mL) is stirred 
at rocm temperature for 1 8 hours. Pour the mixture into cold water (about 0 n C) and 
extract the aqueous layer with EtOAc. Dry the organic layer over Na2S04, filter and 
concentrate the filtrate to afford a crude product. Purify the crude product by flash 
chromatography (eluent: EtOAc/hexane 20/80 and 30/70) to afford the title compound 
(810 mg, 90%). Electrospray MS M + +l-Boc group ion: 318. 3 H-NMR (CDC1 3 , 200 
MHz): 8.46 (dd, 1H, J= 0.5 and 2.2 Hz), 7.94 (dd, 1H, J= 2.4 and 8.6 Hz), 7.31-7.18 (m, 
2H), 7.06-6.98 (m, 2H), 3.41 (q, 2H, J= 6.7 Hz), 2.95 (t, 2R J= 7.3 Hz), 1.44 (s, 9H). 

Step 5 

{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-2-chloro-phenyl]-ethyl}-carbamicacid/^7-butyl 

esther 




CI 
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BocHN 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form analogous amides from the 
corresponding nitrile have been described previously. 

] H-NMR (methanol-cU, 200 MHz): 8.62 (dd, 1H, J= 0.8 and 2.7 Hz), 8.27 (dd, 1H, J= 2.4 
and 8.6 Hz), 7.34 (d, 1H, J= 8.3 Hz), 7.22 (d, 1H, J= 2.4 Hz), 7.07-7.02 (m, 2H), 3.34 (m, 
2H), 2.92 (t, 2H, J= 7.3 Hz), 1.42 (s, 9H). 

Step 6 

6-[4-(2^Amino-ethyl)-2-chloro-phenoxy]-nicotinamide 

O 




The compound of step 5 is subjected to hydrolysis using trifluoroacetic acid. The details 
of the hydrolysis procedure to remove the protecting group have been described 
previously. Electrospray MS M+l ion= 292. ] H-NMR (metanol-d 4 , 200 MHz): 8.60 (dd, 
1H, J=0.8 and 2.7 Hz), 8.28 (dd, 1H, J- 2.7 and 8.9 Hz), 7.38 (d, 1H, J= 8.3 Hz), 7.24 (d, 
1H, J= 2.4 Hz), 7.09-7.03 (m, 2H), 2.94 (s, 4H). 

Step 7 

Combine compound from step 6 (60mg, 0.21 mmol), 3-methyl-butyraldehyde (24 jil, 0.23 
mmol) and 3 A molecular sieves (670 mg) in methanol (2 mL), stir the mixture at room 
temperature overnight. Add NaBH 4 (41 mg, 1.10 mmol) and stir at room temperature for 
3 hours. Filter the mixture over celite. Concentrate the filtrate to afford the crude product. 
Purify the crude product using an SCX column to obtain the title compound. Electrospray 
MS M+l ion = 362. ] H-NMR (metanol-d4, 200 MHz): 8.61 (dd, 1H, J= 0.8 and 2.7 Hz), 
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8.27 (dd, 1H, J= 2.4 and 8.6 Hz), 7.38 (d, 1H, J= 8.6 Hz), 7.22 (d, 1H, J=. 2.4 Hz), 7.07- 
7.03 (m, 2H), 3.03-2.81 (m, 4H), 2.70-2.62 (m, 2H), 1.62 (m, 1H), 1.48-1.37 (m, 2H), 
0.92 (d, 6H, J= 6.5 Hz). 

Examples 554-558 

Compounds of examples 554-558 were prepared following procedures similar to that of 
Example 553. The purification process is described in each case. 

Example 554 

6-{3-Chloro-4-[2-(3,3-dimetliyl-butylamino)-ethyl]-phenoxy} -nicotinamide 

O 




Purification: SCX column. Electrospray MS M+l ion = 376. 'H-NMR (metanol-d,, 200 
MHz): 8.61 (dd, 1H, J= 0.5 and 2.4 Hz), 8.27 (dd, 1H, J= 2.7 and 8.9 Hz), 7.38 (d, 1H, J= 
8.3 Hz), 7.22 (d, 1H, J= 2.4 Hz), 7.09-7.03 (m, 2H), 3.02-2.81 (m, 4H), 2.69-2.61 (m, 
2H), 1.49-1.40 (m, 2H), 0.93 (s, 9H). 



Example 555 

6-[3-Chloro-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamidc 




Purification: flash chromatography (eluent: CH 2 Cl 2 /MeOH 90/10). Electrospray MS M+l 
ion = 362. 'H-NMR (metanol-dU, 200 MHz): S.61 (dd, 1H, J= 0.8 and 2.4 Hz), 8.27 (dd, 
1H, J= 2.4 and 8.6 Hz), 7.38 (d, 1H, J= 8.3 Hz), 7.23 (d, 1H, J= 2.4 Hz), 7.09-7.03 (m, 
2H), 3.03-2.81 (m, 4H), 2.68-2.61 (m, 2H), 1.61-1.47 (m, 2H), 1.37-1.28 (m, 4H), 0.93 (t, 
3H, J= 6.7 Hz). 
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Example 556 

6-{3-Chloro-4-[2-(cyclohexylmethyl-amino)-eth^^ 




Purification: SCX column. Electrospray MS M+l ion = 388. ^-NMR (metanol-d*, 300 
MHz): 8.63 (d, 1H, J= 1.8 Hz), 8.28 (dd, 1H, J= 2.4 and 8.5 Hz), 7.37 (d, 1H, J= 8.2 Hz), 
7.22 (d, 1H, J= 2.2 Hz), 7.07-7.03 (m, 2H), 3.01-2.81 (m, 4H), 2.49 (d, 2H, J= 6.7 Hz), 
1.79-1.68 (m, 5H), 1.61-1.42 (m, IK), 1.38-1.17 (m, 3K), 0.99- 0.85 (m, 2H). 

Example 557 

6- {3-Chloro-4-[2-(3-fluoro-benzylamino)-ethyl]-phenoxy} -nicotinamide 



F 




Purification: SCX column. Electrospray MS M+l ion = 400. ^-NMR (metanol-d*, 300 
MHz): 8.63 (d, 1H, J= 2.2 Hz), 8.27 fdd, 1H, J= 2.4 and 8.7 Hz), 7.36-6.95 (m, 8H), 3.82 
(s,2H), 3.01-2.81 (m,4H). 

Example 558 

6-(4-{2-[(Bicyclo[2.2;l]hept-5-en-2-ylmethyl)-amino]-ethyl}-3-chloro-phenoxy)- 
nicotinamide 

Purification: SCX column. Electrospray MS M+l ion = 398. ] H-NMR (metanol-d4, 200 
MHz): 8.61 (dd, 1H, J= 0.5 and 2.4 Hz), 8.26 (dd, 1H, J= 2.4 and 8.6 Hz), 7.40-7.03 (m, 
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4H) 5 6.18-5.92 (m, 2H) 5 3.01-2.66 (m, 6H), 2.40-2.18 (m, 2H) 5 1.95-1.83 (m, 1H), 1.64- 
1.11 (m, 3H), 0.60-0.50 (m, 1H). 

Example 559 

6- {2 ? 6-Difluoro-4-[2-(3-methyl-butylamino)-ethyl]-phenoxy} -nicotinamide 



3,5-Dif]uoro-4-hydroxybenzaldehyde (2.27g, 14.4 mmol), nitromethane (4.7 mL, 86.4 
mmol) and ammonium acetate (4.4 g, 57.6 rnmol) were dissolved in acetic acid (22 mL) 
and the reaction mixture was heated at 1 1 0°C for 1 hour 30 min. The reaction was 
concentrated under reduced pressure and the residue partitioned between ether and water, 
the layers were separated and the organic layer was dried with Na 2 SO.;. The organic 
mixtuire was filtered and the filtrate concentrated under reduced pressure to afford a 
crude product. The crude product was purified by flash column chromatography (eluent: 
EtOAc/hexane 22/78) to afford the title compound (2.05 g, yield: 71%). Electrospray MS 



M-l ion = 200. 'H-NMR (CDC1 3 > 200 MHz): 7.84 (d, 1H, J= 13.7 Hz) 5 7.45 (d, 1H, J= 
13.7 Hz) 5 7.19-6.99 (m, 2H). 




NH 2 



Step 1 

2,6-Difluoro-4-(2-nitro-vinyl)-phenol 




Step 2 

4-(2-Amino-ethyl)-2,6-dif]uoro-pheno] 
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To lithium aluminum hydride 1 iOM in ether (30 mL, 29.8 mmol) at 0°C a solution of . 
aluminum trichloride (4.0g, 29.8 mmol) in THF (40 mL) is added. After 5 min a solution 
, . of com^Qund^ (2:0g; 9l95 mmol) in THF (4Q mL) is added and , ; , 

; V - ;&e reaction 

HCL, the aqueous layer is extracted with 3/1 n-butanol/toluene. The combined organic 
layers are dried over sodiu «, 
.;v:v chromatography ^afforded 1,50 g*(8'7%) of the title cbmppiuriid: Electrospray MS M+l ,ion= 

174. ] H-NMR (methanol^; 200. MHz)i ; ;6,95-6.78 (m, 2H),-ll4 (t, '2H, J= 7.0 Hz),;2.86 * 

xt, , 2H,..j-7.3.Hz)^ > ^ ; r^'^;- , ; Vv^-//.'- ' ; ■. ' v y V v' 'J,'.' ■* 

• : .'--'"'V ■ '. ''" ' Step3 .. - * . y. ' "', 




Dissolve amine obtained in step 2 above (1.5 g, 8.67 mmol) in dry THF (22 mL) under N 2 
atmosphere, add a solution of di-tertbutyl dicarbonate (1.89 g, 8.67 mmol) in THF (22 
1 mL), stir the mixture at roomiemperat^^ oVerni ght. ; Eliminate the solven. Purify by flash v 
chromatography (eluent:: EtOAc/hexane 1/4 and : 1/1) to obtain the desired compound,' \ ■ 
(1.40 g). 'H-NMR (CDCl 3 (200.MHz): 6.85-6.66 (m, 2H), 3.31 (q, 2H, J= 6.2 Hz), 2.69 (V 

^'Mj^i^^\44X^^^\-v-f : , , ,: .' .' 

'. ' y : : ' . '. : Step 4 \ ' . ••' 

. {2-[4-(5-C^ 

BocHN 
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A solution of phenol obtained in step 3 above (1 31 g, 4.8 mmol), 6-chloronicotinonitrile 
(700 mg, 5.04 mmol) and sodium hydride (290 mg, 7.2 mmol) in DMSO (25 mL) is 
stirred at room temperature for 1 8 hours. Pour the mixture into iced water and extract the 
aqueous layer with EtOAc. Dry the organic layer over Na2S0 4 , filtrate and eliminate the 
solvent. Purify by flash chromatography (EtOAc/hexane 20/80 and 34/66) to get the title 
compound (950 mg, 51%). ] H-NMR (CDC1 3 , 200 MHz): 8.41 (dd, 1H, J= 0.8 and 2.1 
Hz), 7.97 (dd, 1H, J= 2.4 and 8.6 Hz), 7.18 (dd, 1H, J= 0.8 and 8.6 Hz), 6.92-6.81 (m, 
2H), 3.39 (q, 2H, J= 6.9 Hz), 2.81 (t, 2H, J= 6.7 Hz), 1.45 (s, 9H). 

Step 5 

{2-[4-(5-Carbamoyl-pyridin-2"yloxy)"3,5-difluro-phenyl]-ethyl}-carbamic acid tert-buty\ 

esther 



BocHN 




F 



The compound of step 4 is subjected to hydrolysis using hydrogen peroxide and 
potassium carbonate. The details of the hydrolysis procedure to form analogous amides 
from the corresponding nitrile have been described previously. 

] H-NMR (metanol-d4, 300 MHz): 8.58 (d, 1H, J= 2.4 Hz), 8.31 (dd, 1 K. J= 2.4 and 8.7 
Hz), 7.19 (d, 1H, J= 8.7 Hz), 7.02-6.98 (m, 2H), 3.35-3.30 (m, 2H), 2.81 (t, 2H, J= 7.1 
Hz), 1.44 (s, 9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2,6difluoro-phenoxy]-nicotinamide 

O 




F 
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To a solution of compound of step: 5 (930 mg, 2.37 mmol) in CH 2 C1 2 (50 mli), 
trifluoroacetic acid is added (4.7 mL, 6L5 mmol). Stir the reaction mixture at room 
[ temperature for 2h. Eliminate the solvent and purify by SCX column to obtain the title 
compound (658 mg, 95%). Electrospray MS M + +l ion: 294, *H-NMR (metanol-d4, 200 
MHz): 8.56 (d, 1H, J= 2.4 Hz), 8 30 (dd, 1H 5 J= 2.4 and 8.9 Hz), 7.18 (d, 1H, J= 8.9 Hz), 
7.05-6.95 (m, 2H), 2.96-2.74 (m, 4H). 



Step 7 

Combine 3-methyl-butylaldehyde (26pl 3 0.24 mmol) y amine from step 6 above and 3A 
molecular sieves (900 mg) in methanol (3 mL), stir the mixture at room temperature 
overnight. Add NaBHU (45 mg, 1.20 mmol) and stir at room temperature for 3 hours. 
Filtrate the mixture over celite and eliminate the solvent. Submit the crude to a SCX 
column to obtain a solid wich was further purified by HPLC (Column: X-Terra MS CI 8. 
A= 10 Mm NH4HCO3 pH8/B= CH3CN. Gradient mode: from 30 to 70% B. Flow rate: 
lmL/min) to obtain the title compound (42 mg). Electrospray MS M+l ion ?f 364. J H- 
NMR (metanol-d4, 300 MHz): 8.60 (d, 1H, J= 2.0 Hz), 8.32 (dd, 1H, J= 2.2 and 8.5 Hz), 
7.19 (d, lH, J= 8.7 Hz)! 7.01-6.98 (m, 2H), 2.85 (m, 4H), 2^63 (m, 2H), 1.62 (m, 1H), 
" 1 42 (q, 1H, J= 7.3 Hz), 0.92 (d, 6H, J= 6.5 Hz). 

By the method of example 559 the following examples (examples 560-563) .were 
prepared. The purification process is described in each case 

Example 560 

6-{4-[2-(3,3-Dimethyl-butylamino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 

o 
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Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH4HCO3 pH8/B= CH 3 CN. 
Gradient mode: from 30 to 99% B. Flow rate: lmL/min ). Electrospray MS M+l ion = 
378. 'H-NMR (metanoI-cL, 300 MHz): 8.48 (d, 1H, J= 2.4 Hz), 8.23 (dd, 1H, J= 2.4 and 
8.5 Hz), 7.12 (d, 1H, J= 8.5 Hz), 7.00-6.93 (m, 2H), 2.91-2.78 (m, 4H), 2.67-2.61 (m, 
2H), 1 .43-1 .38 (m, 2H), 0.87 (s, 9H). 



Example 561 

6-[2,6-Difluoro-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamide 

O 




Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH4HCO3 pH8/B= CH 3 CN. 
Gradient mode: from 25 to 70% B. Flow rate: lmL/min). Electrospray MS M+l ion = 
364. 'H-NMR (metanol-d4, 300 MHz): 8.59 (d, 1H, J= 2.4 Hz), 8.32 (dd, 1H, J= 2.4 and 
8.7 Hz), 7.19 (d, 1H, J= 8.7 Hz), 7.02-7.00 (m, 2H), 2.88 (m, 4H), 2.65 (t, 2H, J= 7.3 Hz), 
1.55 (m, 2H), 1.35 (m, 4H), 0.93 (t, 3H, J= 6.7 Hz). 

Example 562 

6-{4-[2-(Cyclohexylinethyl-amino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 




Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH,HC0 3 pH8/B= CH 3 CN. 
Gradient mode: from 30 to 99% B. Flow rate: lmL/min). Electrospray MS M+l ion = 
390. 1 H-NMR (metanol-d 4 , 300 MHz): 8.48 (d, 1H, J= 2.4 Hz), 8.23 (dd, 1H, J= 2.4 and 
8.9 Hz), 7.1 1 (d, 1H, J= 8.8 Hz), 6.99-6.92 (m, 2H), 2.83 (m, 4H), 2.47 (d, 2H, J= 6.9 
Hz), 1.72-1.59 (m, 5H), 1.55-1.41 (m, 1H), 1.31-1.05 (m, 3H), 0.94-0.81 (m, 2H). 
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Example 563 

6~{4-[2-(Cyclopropy]methy]-amino)-ethyl]-2 5 6-difluoro-phenoxy}-nicotinamide 




Purification: HPLC (Column: X-Terra MS C18. A= 10 Mm NH4HCO3 pH8/B= MeOH. 
Gradient mode: from 35 to 80% B. Flow rate: lmL/min). Electrospray MS M+l ion = 
348. 'H-NMR (metanol-cU, 300 MHz): 8.59 (d, JH, J= 2.4 Hz), 8.32 (dd, 1H, J= 2.4 and 
8.7 Hz), 7.19 (d, 1H, J- 8.7 Hz), 7.02-7.00 (m, 2H), 2.93-2.83 (m, 4H), 2.50 (d, 2H 5 J= 
6.9 Hz), 1.10-0.90 (m, 1H), 0.55-0.49 (m, 2H), 0.20-0.15 (m, 2H). 



Example 564 

6-(2-Pentyl-2 5 3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy)nicotinamide 




Mix 6-(2,3,4,5-tetrahydro-7i/-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K2CO3 (0.366 g, 2.65 mmol), and 1 -bromopentane 
(0.176 g, 3.16 mmol) in DMF (5.3 mL). Heat at 70 °C overnight and then increase the 
temperature to 1 00 °C for additional two hours. Cool the reaction mixture to room 
temperature and add ethyl acetate (150 mL). Wash with 1 .0 N NaOH (1 X 50 mL), brine 
(1 X 50 mL), dry the organic layer over Na 2 SC>4, filter and concentrate. Purify by flash 
chromatography eluting with 7% to 15% (2.0 M NH 3 in methanol) in ethyl acetate to give 
the title compound : MS ES + 354.2 (M+H) + , HRMS calcd for C2iH 2 8N 3 0 2 354.2182 
(M+H) + , found 354.2188, time 0.53 min; Anal. Calcd for C 21 H 2 7N 3 0 2 : C, 71.36; H, 7.70 
N, 11.89. Found: C, 71.14; H, 7.60; N, 11.79. 
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Example 565 



6-(2-Hexyl-2 5 3 5 4,54etrahydro-liy-benzo[c]azepin-7~yloxy)nicotinamide 




Mix 6-(2,3,4,54etrahydro-i#-benzo[c]azepin-7- 



yloxy)nicotinamide (Example 447, Part E, 0.300 g, 1 .06 mmol), K 2 C0 3 (0.366 g, 2.65 
mmol), and 1-bromohexane (0.192 g, 1.16 mmol) in DMF (5.3 mL). Heat at 70 °C 
overnight, then increase the temperature to 100 °C for additional two hours. Cool the 
reaction mixture to room temperature and add ethyl acetate (1 50 mL). Wash with 1 .0 N 
NaOH (1 X 50 mL), brine (1 X 50 mL), dry the organic layer over Na 2 S0 45 filter and 
concentrate. Purify by flash chromatography eluting with 7% to 1 5% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound : MS ES + 368.2 (M+H) + , HRMS 
calcd for C22H30N3O2 368.2338 (M+H) + , found 368.2334, time 0.53 min; HPLC [YMC- 
Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TF A/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8 min], t R = 1 1 .6 min, 97.8% purity. 



Mix 6-(2,3,4,5-tetrahydro-7i7-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1.06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol), and 4-(2- 
chloroethyl)moipholine hydrochloride (0.217 g, 1.16 mmol) in DMF (5.3 mL). Heat at 
90 °C overnight. Cool the reaction mixture to room temperature and add ethyl acetate 



Example 566 



6-[2-(2-Morpholin-4-ylethyl)-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7- 

yloxyjnicotinamide 
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(1 50 mL). Wash with 1 .0 N NaOH (1 X 50 mL), brine (1X50 mL), dry , the organic layer 
over Na 2 S04, filter and concentrate. Purify by flash chromatography eluting with 10% to 
20% (2.0 M NH 3 in methanol) in acetone to give the title compound : MS ES + 397.2 
(M+H) + , HRMS calcd for C 22 H 29 N 4 0 3 397.2240 (M+H) + , found 397.2223, time 0.48 min; 
HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 
0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18 min], t R = 5.6 min, 
99.0% purity. 

Example 567 

6-[2-(3-Morpholin-4-ylpropyl)-2,3,4,5-tetrahydro-lif-benzofc]azepin-7- 

yloxy]nicotinamide 




Mix 6-(2,3»4 5 5-tetrahydro-7^-benzo[c]a2epin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol), and 4-(3- 
chloropropyl)morpholine (0.191 g, 1.16 mmol) in DMF (5.3 mL). Heat at 90 °C 
overnight. Cool the reaction mixture to room temperature and add ethyl acetate (150 
mL). Wash with 1 .0 N NaOH (1 X 50 mL), brine (1 X 50 mL), dry the organic layer over 
Na 2 S0 4 , filter and concentrate. Purify by flash chromatography eluting with 10% (2.0 M 
NH 3 in methanol) in acetone to give the title compound : MS ES + 41 1.2 (M+H) + , HRMS 
calcd for C23H 3 ]N 4 03 41 1.2396 (M+H) + , found 41 1.2389, time 0.48 min; HPLC [YMC- 
Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8 min], t R = 5.7 min, 1 00% purity. 

Example 568 

6-(2-Heptyl-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-y]oxy)nicotinamide 
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Mix 6-(23,4,5-tetrahydro-7//-benzo[c]azepin-7-yloxy)iijcotinamide (Example 
447, Part E, 0.300 g, 1.06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol), and 1 -bromoheptane 
(0.199 g, 1.11 mmol) in DMF (5.3 mL). Heat at 50 °C overnight, then increase the 
temperature to 80 °C for 3.5 hours. Cool the reaction mixture to room temperature and 
add ethyl acetate (100 mL). Wash with water (1 X 30 mL), brine (1 X 30 mL), dry the 
organic layer over Na^SQ^ filter and concentrate. Purify by flash chromatography 
eluting with 6% to 15% (2.0 M NH3 in methanol) in ethyl acetate to give the title 
compound : MS ES + 382.2 (M+H) + , HRMS calcd for C23H32N3O2 382.2495 (M+H)\ 
found 382.2489, time 0.46 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10-20%) over 5 
min, 20-95%) over 18 min], t R = 12.6 min, 98.6%) purity. 



Example 569 

6-[2-(3-Cyclohexylpropyl)-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy]nicotinamide 




Mix 6-(2,3,4,5-tetrahydro-77/-benzo[c]azepii>7-y]oxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol), and (3- 
chloropropyl)cyclohexane (0.179 g, 1.1 1 mmol) in DMF (5.3 mL). Heat at 50 °C 
overnight, then increase the temperature to 80 °C for 3.5 hours. Cool the reaction mixture 
to room temperature and add ethyl acetate (100 mL). Wash with water (1 X 30 mL), 
brine (1 X 30 mL), dry the organic layer over NaoSC^, filter and concentrate. Purify by 
flash chromatography eluting with 6% to 15% (2.0 M NH3 in methanol) in ethyl acetate 
to give the title compound : MS ES + 408.3 (M+H)~\ HRMS calcd for C25H34N3O2 
408.2651 (M+H)\ found 408.2652, time 0.46 min; HPLC [YMC-Pro pack C-18 (150 x 
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4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at l.Q mL/min, 10- 
20% over 5 min, 20-95% over 1 8 min], t R = 13.3 min, 100% purity. 



6-[2-(3,3-Dimethylbutyl)-2^ 



Mix .6-(2,3,4,5"tetrahydro-7//-benzo[c]a7epin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol), and l-bromo-3,3- 
dimethylbutane (0.183 g, 1.11 mmol) in DMF (5.3 mL). Heat at 70 °C overnight. Cool 
the reaction mixture to room temperature and add ethyl acetate (100 mL). Wash with 
water (1 X 30 mL) and brine (1 X 30 mL). Dry the organic layer over Na 2 S0 4 , filter and 
concentrate. Purify by flash chromatography eluting with 6% to 15% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound : MS ES + 368.2 (M+H) + , HRMS 
calcd for C22H30N3O2 368.2338 (M+H) + , found 368.2321, time 0.53 min; HPLC [YMC- 
Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95%) over 1 8 min], t R = 1 1 .1 min, 96.8% purity. 



6-[2-(2-Ethylbutyl)-2,3,4,5-tetrahydro-l//-benzo[c]azepin-7-yloxy]nicotinamide 



Mix 6-(2,3,4,5-tetrahydro-7i/-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1 .06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol), and 3- 
bromomethylpentane (0.183 g, 1.11 mmol) in DMF (5.3 mL). Heat at 70 °C overnight. 
Cool the reaction mixture to room temperature and add ethyl acetate (100 mL). Wash 
with water (1 X 30 mL) and brine (1 X 30 mL). Dry the organic layer over Na 2 S0 4 , filter 



Example 570 




Example 571 
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and concentrate. Purify by flash chromatography eluting with 6% to 15% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound : MS ES + 368.2 (M+H) + , HRMS 
calcd for C22H30N3O2 368.2338 (M+H) + , found 368.2324, time 0.55 min; HPLC [YMC- 
Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TF A/water 
at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 18 min], t R = 10.9 min, 100% purity. 

Example 572 

6-[2-(2-/e7-r-Butoxyethyl)-2,3,4,5-tetrahydro-liy-benzo[c]azepin-7-yloxy]nicotinamide 




Part A: 2-/er/-Butoxyethyl methanesulfonate 




At 0 °C add tri ethyl amine (35.4 mL, 254 mmol) to a stirring solution of 2-tert- 
butoxyethanol (10.0 g, 84.6 mmol) and inethanesulfonic chloride (13.1 mL, 169 mmol) in 
dichloromethane (169 mL). Allow the reaction mixture to warm to room temperature 
over night. Dilute the reaction mixture with dichloromethane (200 mL) and wash it with 
water (1 X 100 mL), 1.0NHC1 (1 X 100mL)and LONNaOH (1 X 100 mL). Dry the 
organic layer over MgS0 4 , filter and concentrate to give the title compound: ] H NMR 
(CHCl 3 -<4) 4.33 (t, 2H) 5 3.62 (t, 2H), 3.06 (s f 3H), 1.21 (s, 9H); GC/MS, t R 13.7 min, % 
of total 92.9%. 

Part B: 6-[2-(2-/er?-Butoxyethyl)-2,3 ) 4,5-tetrahydro-li/-benzo[c]azepin-7- 
yloxy]nicotinamide 
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Mix 6-(2,3,4,5-tetrahydro»7//-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.300 g, 1.06 mmol), K 2 C0 3 (0.366 g, 2.65 mmol); and 2-te7*r-butoxyethyl . 
methanesulfonate (0.21 8 1.1 1 mmol) in DMF (5.3 mL). Heat at 70 °C overnight. Cool 
the reaction mixture to room temperature and add ethyl acetate (100 mL). Wash with 
water (i X 30 mL) and brine (1 3C 30 niL), Dry the organic layer over N^SO^, filter and 
concentrate. Purify by flash chromatography eluting with 6% to 15% (2.0 M NH3 in 
methanol) in ethyl acetate to give the title compound : MS ES + 384.2 (M+H)-,HRMS 
calcd for C 2 2H S oN 3 03 384:2287 (M+H) + , found 384.2276, time 0.55 min; HPLC [YMC- 
Pro pack C-l 8 (1 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8 min], t R = 10.5 min, 97.7% purity. 

Example 573 

6-[2-(4,4,4-Trifluorobutyl)-2,3,4,5-teto 




! Mix 6-(2,3,4,5-tetrahydro~7i : /-benz6[c]azepin-7-yloxy)nicotinamide (Example 
447, Part E, 0.350 g, 1.24 mmol), K 2 C0 3 (0.427 g, 3.09 mmol), and 4-bromo- 1,1,1- 
trifluorobutane (0.248 g, 1.30 mmol) in DMF (6.2 mL). Heat at 95 °C for 5.5 hours, then 
at 50 °C overnight. Cool the reaction mixture to room temperature and add ethyl acetate 
(100 mL). Wash with water (1 X 30 mL) and brine (1 X 30 mL). Dry the organic layer 
over Na2SC>4, filter and concentrate. Purify by flash chromatography eluting with 6% to 
20% (2.0 M NH3 in methanol) in ethyl acetate to give the title compound : MS ES + 394.2 
(M+H) + , HRMS calcd for C20H23N3O2F3 394.1742 (M+H) + , found 394.1733, time 0.53 
min; HPLC [YMC-Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile 
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in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18 min], t R = 10.1 
min, 1 00% purity. 



Mix 6-(23,4 9 5-tetrahydro-777-benzo[c]azepin-7-yloxy)nicotinamide (Example 
447, Pail E, 0.350 g, 1 .24 mmol), K 2 CG 3 (0.427 g, 3.09 mmoi), and 1 -bromobutane 
(0.1 78 g 5 1 .30 mmol) in DMF (6.2 mL). Heat at 95 °C for 5.5 hours, then at 50 °C 
overnight. Cool the reaction mixture to room temperature and add ethyl acetate (100 
mL). Wash with water (1 X 30 mL) and brine (1 X 30 mL). Dry the organic layer over 
Na 2 S0 4 , filter and concentrate. Purify by flash chromatography eluting with 6% to 20% 
(2.0 M NH3 in methanol) in ethyl acetate to give the title compound : MS ES + 340.2 
(M+H) + , HRMS calcd for C20H26N3O2 340.2025 (M+H)\ found 340.2019, time 0.53 min; 
HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 
0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8 min], t R = 9.6 min, 
98.3% purity. 



6-Methoxy-l ,2,3,4-tetrahydro-isoquinoline " ~ u 

Combine 2-(3-methoxypbenol)etbylamine (10.0 g, 66.13 mmol), 88% Formic 
acid, and paraformaldehyde (2.05 g, 68.25 mmol) at 0 °C. Stir at room temperature for 24 
hours and concentrate under reduced pressure. Add acetyl chloride (5 mL) in MeOH (80 
mL) at room temperature and stir for 1 0 minutes. After concentration, triturate the 
reaction mixture with ethyl acetate, cool to room temperature, and filter to afford 8.76g, 
53.7 mmol (81% yield) of the title compound as a white solid: *H NMR (500 MHz, 



Example 574 

6-(2-Butyl-2,3,4,5-tetrahydro-17/-benzo[c]azepin-7-yloxy)nicotinamide 




Intermediates for Examples 575-578 



Intermediate 1A 
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CD3OD); 3.05-13.15 (2H, m), 3.45-3.55 (2H, m), 3.70 (3H, s), 4.30 (2H, s), 4.8-5.0 (1H, 
br s), 6.8-6.9 (2H, m), 7.1-7.2 (1H, m); MS mlz 163 (M+). 

Intermediate 2A 
6-Hydroxy-l ? 2 ? 3 5 4-tetrahydro-isoquinoline NF7-A00344-183 




Combine 6-methoxy-l,2,3,4-tetrahydro-isoquinoIine (5.0 g, 20.5 mmol) and 48% 
aq HBr (20 mL) at room temperature. Heat the reaction at reflux for 24 hours, cool the 
reaction to room temperature, and concentrate under reduced pressure. Triturate with 
ethyl acetate and filter to afford 5.5 g, 20.5 mmol (99% yield) of the title compound as a 
tan solid: ] H NMR (500 MHz, DMSO-40; 2.8-2.9 (2H, m), 3.3-3.4 (2H, m), 4.1 (2H,s), 
6.5-6.7 (2H, m), 6.9-7.1(lH, m), 8.8-9.0 (2H, br s), 9.4-9.5 (1H, s). 

Intennediate 3 A 

6-Hydroxy-3 s 4-dihydro-17/-isoquino]ine-2-carboxylic acid /e/Y-butyl ester 

O 




Combine 6-hydroxy-l 5 2,3,4-tetrahydroisoquinoline (5.5 g, 23.9 mmol), THF (100 
mL), Et 3 N (8.3 mL 5 59.8 mmol), and BOC-anhydride (8.3 g, 28.7 mmol). Stir at room 
temperature for 72 hours under nitrogen, concentrate under reduced pressure and then 
flash chromatograph using 1:1 hexanes:ethyl acetate eluent to afford 3.51 g, 14.1 mmol 
(59% yield) of the title compound: ] H NMR (500 MHz, CDCI3); 1 .5 (9H, br s), 2.7-2.8 
(2H, m), 3.5-3.6 (2H, m), 4.4(2H, s), 6.5-6.8 (2H, m), 6.9-7.0 (1H, m); MS mlz 150 
(M+1-C0 2 f-Bu). 



_2004026305A1_(A> 



WO 2004/026305 



PCT/US2003/026300 



374 



Intermediate 4A 



6-(4-Cyano-phenoxy)-3 ? 4-dihydro-l//-isoquinoline-2-carboxylic acid te/-f-butyl ester 



Combine in a round bottom flask equipped with a Dean Stark trap 6-hydroxy-3,4- 
dihydro-l//-isoquinoline-2-carboxylic acid fer/-butyl ester (1.59 g, 6.36 mmol), toluene, 
dimethylacetamide (10 mL and 30 mL respectively), K2CO3 (1.25 g, 9.04 mmol), and 4- 
fluorobenzonitrile (0.72 g, 6.04 mmol). Reflux the reaction under a nitrogen atmosphere 
for 4 hours then cool to room temperature. Add water to the reaction mixture and extract 
the product from the water layer using ethyl acetate. The product, a white solid, 



precipitates out from the ethyl acetate to afford 1 .93 g, 5.5 mmol (87% yield) of the title 
compound: *H NMR (500 MHz, CDC1 3 ); 1 .5 (9H, s), 2.75-2.85 (2H, m), 3.6-3.7 (2H,m), 
4.5 (2H 5 s), 6.8-6.9 (2H, m), 6.9-7.0 (2H, m), 7.1-7.2 (1H, m), 7.5-7.6 (2H, m); MS mlz 
249 (M-C0 2 /-Bu). 



6-(4-Carbamoyl-phenoxy)-3,4-dihydro-li/-isoquinoline-2-carboxylic acid /er/-butyl ester 
NF7-A00344-181 



Combine 6-(4-cyano-phenoxy)-3,4-dihydro-li/-isoquinoline-2-carboxylic acid 
tert-buty] ester (1.93 g, 5.51 mmol), /-butyl alcohol (50 mL), and KOH (1.56 g, 27.6 
mmol). Stir for 72 hours at room temperature, concentrate under reduced pressure then 
add ethyl acetate. Wash the ethyl acetate solution with a brine solution and dry the 
organic layer over Na 2 S0 4 . After concentrating the organic layer under reduced pressure, 
the reaction affords 1 .93 g, 2.50 mmol (95% yield) of the title compound as a white solid: 



] H NMR (500 MHz, CDC1 3 ); 1.5 (9H, s), 2.75-2.85 (2H, m), 3.6-3.7 (2H,m), 4.5 (2H, s), 




Intermediate 5A 
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6.8-6.9 (2H, m), 6.9-7.0 (2H, m), 7.1-7.2 (1H, m), 7.7-7.9 (2H, m); TLC R f = 0.5 by 2:1 
hexanesrethyl acetate eluent. 



Combine 6-(4-carbamoyl-phenoxy)-3 ,4-dihydro- li/-isoquinoline-2-carboxylic 
acid terf-butyl ester (4.0 g, 10.83 mmol), CH 2 C1 2 (100 mL), and TFA (25 mL) at room 
temperature. Stir for 24 hours, followed by the addition of 1 .0 M K2CO3 (aq), and extract 
the product out of the aqueous layer with several washings of ethyl acetate/THF. 
Concentrate the organic phase under reduced pressure and add to 2, 10 g SCX Columns 
pre-treated with 5% AcOH/MeOH. After several washings of the SCX Columns with 
MeOH, elute with 1 .0 N NH 3 -MeOH solution to afford 2.08 g, 7.7 mmol (71% yield) of 
the title compound as a white foam: ] B NMR (500 MHz, DMSO-</ 6 ); 2.9-3.1 (2H, m), 
3.10-3.25 (1H, m), 3.3-3.5 (2H, m), 4.1-4.3 (2H, m), 7.0-7.2 (3H, m), 7.2-7.4 (1H, m), 
7.4-7.6 (1H, m), 8.0-8.1 (1H, m), 8.2-8.4 (1H, m), 8.5-8.65 (1H, m), 9.2-9.4 (2H, m); MS 
w/z269(M+l). 



Combine 4-(l,2,3,4-tetrahydro-isoquinolin-6-y]oxy)-benzamide (80.0 mg, 0.30 
mmol), DMF (4 mL), Et 3 N (0.2 mL, 1.32 mmol), and pentylbromide (0.1 mL, 0.66 
mmol) in a 7 mL vial. Place the vial on a shaker at 70 °C for 72 hours and then add ethyl 
acetate to the reaction vial. Wash with water and several times with 10% LiCl (aq), and 



Intermediate 6A 



4-(l,2,3,4-Tetrahydro-isoquinolin-6-yloxy)-benzamide 




Example 575 



4-(2-Pentyl-l,2,3,4-tetrahydro-isoquinolin-6-yloxy)-benzamide 
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dry over NaiSO,}. Concentrate the organic mixture and flash chromatograph using 2% 1 .0 
N NH 3 in MeOH, 20% THF, 78% CH 2 C1 2 to afford 78.0 mg (77% yield) of the title 
compound: 'H NMR (500 MHz, CDC1 3 ); 0.9-1.0 (3H, m), 1.3-1.4 (4H, m), 1.5-1.7 (2H, 
m), 2.4-2.6 (2H, m), 2.7-2.8 (2H, m), 2.8-3.0 (2H, m), 3.5-3.6 (2H, m), 6.8-6.8 (2H, m), 
6.9-7.1 (3H, m), 7.7-7.9 (2H,m); MS mlz 339 (M+l). 

Example 576 

4-[2-(3-Methyl-butyl)-l,2,3,4-tetrahydro-isoquinolin-6-yloxy]-benzamide 




Using a method similar to Example 575, using isoamylbromide (0.1 mL, 0.66 
mmol) gives 63.0 mg (62% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 
0.9-1 .0 (6H, m), 1.4-1 .8 (3H, m), 2.5-2.6 (2H, m), 2.7-2.8 (2H, m), 2.9-3.0 (2H, m), 3.6- 
3.8 (2H, m), 6.8-7.1 (5H, m), 7.7-7.9 (2H,m); MS mlz 339 (M+l). 

Example 577 

4-(2-Benzyl-l,2,3,4-tetrahydro-isoquinolin-6-yloxy)-benzamide 




Using a method similar to Example 575, using benzylbromide (0.1 mL, 0.66 
mmol) gives 81.0 mg (75% yield) of the title compound: ] H NMR (500 MHz, CDCI3); 
2.6-2.8 (2H, m), 2.8-3.0 (2H, m), 3.5-3.7 (4H, m), 5.6-6.1 (2H, br s), 6.7-6.8 (2H, m), 6.8- 
7.0 (3H, m), 7.2-7.4 (5H, m), 7.7-7.9 (2H,m); MS mlz 359 (M+l). 

Example 578 
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4-(5-Phenethyl-l 5 2 5 3,4-tetrahydro-isoquinolin-6-yloxy)-benzaiiiide 




Using a method similar to Example 575, using intermediate 1 A, and 
phenethylbromide (0.1 mL, 0.66 mmol) gives 81.9 mg (73% yield) of the title compound: 
] H NMR (500 MHz, CDC1 3 ); 2.7-3.0 (7H, m), 3.6-3.8 (3H, m), 5.8-6.2 (2H, br s), 6.8-7.1 
(5H, m), 7.2-7.4 (5H, m), 7.7-7.9 (2H, m); MS mlz 373 (M+l). 

Intermediate 7A 

6-(5-Carbamoyl-pyridin-2-yloxy)-3 J 4-dihydro-lii/-isoquinoline-2-carboxylic acid tert- 
butyl ester 



Combine in a round bottom flask equipped with a Dean Stark trap 6-hydroxy-3,4- 
dihydro-l#-isoquinoline-2-carboxylic acid /erf-butyl ester (5.42 g, 21.74 mmol), toluene, 
dimethyl nretamide (30 mL and 90 mL respectively), K2CO3 (4.51 g, 32.61 mmol), and 6- 
chloronicatinamide (3.40 g 5 21 .74 mmol). Reflux the reaction under a nitrogen 
atmosphere for 4 hours then cool to room temperature. Add water to the reaction mixture 
and extract the product from the water layer using ethyl acetate. The product, a white 



solid, precipitates out from the ethyl acetate to afford 5.8 g, 15.7 mmol (72% yield) of the 
title compound: *H NMR (500 MHz, DMSO-</ 6 ); 1 .4 (9H, s), 2.7-2.9 (2H, m), 3.5-3.6 
(2H, m), 4.4-4.6 (2H, m), 6.9-7.0 (2H, m), 7.0-7.1 (1H, m), 7.2-7.3 (1H, m), 7.5 (1H, s), 
8.1 (1H, s), 8.2-8.3 (1H, m), 8.6 (1H, m). 




Intermediate 8A 



6-( 1 ,2 ,3 ,4-Tetrahy dro-i soqu inolin-6-y 1 oxy)-ni cotinami de 
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Combine 6-(5-carbamoyl-pyridin--2-yloxy)-3 5 4-dihydro--liif-isoquirioline-2- 
carboxylic acid fm-butyl ester (4.0 g, 10.83 ramol), CH 2 C1 2 (100 mL), and TFA (25 mL) 
Stir at room temperature for 12 hours and add 1 .0 M K2CO3 and CHC13 to the reaction. 
Separate the organic layer, wash with brine, and dry over Na 2 S0 4 . Concentrate under 
reduced pressure and add mixture to 2, 10 g SCX columns, wash with MeOH, and elute 
with 1 .0 N NH 3 in MeOH. Concentrate to afford 2.91 g, 10.8 mmol (71% yield) of the 
title compound as a white foam: ] H NMR (500 MHz, DMSO-tf 6 ): 2.9-3.1 (2H, m% 3,2- 
3.5 (2H, m), 4.2-4.4 (2H, m), 6.9-7.2 (3H, m), 7.2-7.4 (1H, m), 7.4-7.6 (1H, m), 7.9-8.1 
(1H, m), 8.2-8.4 (1H, m), 8.5-8.7 (1H, m), 8.2-9.4 (2H, m); MS mlz 269 (M+l). 

Example 579 

6-(2-Phenethyl-l,2 5 3 5 4-tetrahydro-isoquinolin-6-yloxy)-nicotinamide 




Combine 6-(j,2,3,4-tetrahydro-isoquino]in-6-yloxy)-nicotinamide (46.9 mg. 0.17 
mmol), DMF (3 mL), Et 3 N (0.1 mL, 0.77 mmol), and phenethylbromide (52 uL, 0.38 
mmol) in a 7 mL vial. Place the reaction vial on a shaker at 70 °C for 72 hours, and then 
add water and ethyl acetate. Wash the ethyl acetate layer several times with water, 10% 
LiCl, and dry over Na 2 S0 4 . Concentrate organic mixture and flash chromatograph using 
30% THF, 4% 1.0 N NH 3 in MeOH, 76% CH 2 C1 2 to afford 23.2 mg, (37% yield) of the 
title compound: MS mlz 374(M+1). 

By the method of example 579 the following compounds were prepared and isolated as 
the free base: 

O 
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No.: 


X 5 


Name of the Final 
Compound 


Data 


580 


Benzyl 


6-(2-Benzyl-l, 2,3,4- 
tetrahydro-isoquinoline-6- 
yl oxy)-ni cotinamide 


Mass spectrum (ion spray): 
m/z=360 (M+l); 'HNMR (500. 
MHz,(CDCl 3 ) 

2.7- 3.0 (4H, m), 3.6-3.8 (4H, m), 

6.8- 7.1 (3H, m), 7.2-7.5 (4H, m), 
8.1-8.2 (lH,m), 8.5-8.7 (1H, s) 


581 


Pentyl 


6-(2-Pentyl-L2,3,4- 

tetrahydro-isoquinolin-6- 

yloxy)-nicotinamide 


Mass spectrum Cion spray): 
m/z=340 (M+l); 'H NMR (500 
MHz,(CDCl 3 ) 

0.8-1.0 (3H, m), 1.2-1.4 (4H, m), 

1.5- 1.7 (2H, m), 2.4-2.6 (2H, m), 
2.7-2.8 (2H, m), 2.8-3.0 (2H, m), 

3.6- 3.7 (2H, m), 5.8-6.3 (1H, br 
d), 6.8-7.1 (4H, m), 8.1-8.2 (1H, 
m), 8.5-8.7 (1H, s) 


582 


2-l#- 
Indol-3- 
yl -ethyl 


6-[2-(2-l//-Indol-3-yl- 
ethyl)-l ,2,3,4-tetrahydro- 
isoquinolin-6-yIoxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=413(M+l); 


583 


2-(3- 

Chloro- 

benzyl) 


6-[2-(3-Chloro-benzyl)- 
1,2,3,4-tetrahydro- 
isoquinoline-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=394(M+l) 


584 


2-(2- 

Carbamoy 
1-ethyl) 


6-[2-(2-Carbamoyl-ethyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=341 (M+l); 


585 


2-(2- 


6-[2-(2-Phenylsulfanyl- 


Mass spectrum (ion spray): 
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Phenylsulf 

any!- 

ethyl) 


ethyl)- 1 ,2,3 ,4-tetrahydro- 

isoquinolin-6-yloxy]- 

nicotinamide 


m/z=406 
(M+l); 


586 


2-(3- 

Methyl- 

butyl) 


6-[2-(3-Methyl-butyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z-340 (M+l); 


587 


2-(4~ 
Trifluoro 
m ethyl - 
enzyl) 


6-[2-(4-TrifIuoromethy]- 
benzyl)- 1 ,2 ,3 ,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=428 (M+l); 


588 


2-(3- 

Chloro- 

benzyl) 


6-[2-(3-Chloro-benzyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=394 (M+l); 


589 


2-(3- 

Phenyl- 

allyl) 


6-[2-(3-Pbenyl-allyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=386 (M+l); 


590 


2-(5- 
Chloro- 
benzo[b]th 
iophen-3- 
yl methyl 


6-[2-(5-Chloro- 

benzo[b]thiophen-3- 

ylmethyl-1,2,3,4- 

tetrahydro-isoquinolin-6- 

yloxy)-nicotinamide 


Mass spectrum (ion spray): 
m/'z=450 (M+l) 


59] 


2- 

Cycloprop 
ylm ethyl 


6-(2-Cyclopropy]methyl- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy)- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=324 (M+l): 


592 


2-(3,5- 
Bis- 

trifluorom 


6-[2-(3,5-Bis- 
tri fin orom ethyl -benzyl V 
l,2,3,4-tetrabydro- 


Mass spectrum (ion spray): 
m/z=496(M+l); 
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ethyl- 
benzyl) 


isoquinolin-6-yIoxy]- 
nicotinamide 




593 


2-(3- 

Bromo- 

benzyl) 


6-[2 -(Brom o-benzy] )- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=438 (M); 


594 


2-(4- 

Methyl- 

benzyl) 


6-[2~(4-Methy]-benzyl> 
1 ,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=374 (M+l); 


595 


2-(2- 

Fluoro- 

benzyl) 


6-[2-(2-Fluoro-benzyl> 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=378 (M+l); 


596 


2-(3- 

Methoxy- 

benzyl) 


6-[2-(3-Methoxy-benzyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 

m/z-390 

(M+l); 


597 


2-{\H- 
Benzoimi 
dazol-2- 
ylmethyl) 


6-[2-(l//-Benzoimidazol-2- 
y]methyi)-I,2,3,4- 
tetrahydro-is* >quinolin-6- 
yl oxy] -ni cotinami de 


Mass spectrum (ion spray): 
m/z=400 (M+l); 


598 


2.(5- 
Chloro- 
thiophen- 
2- 

ylmethyl) 


6-[2-(5-Chloro-thiophen-2- 
ylmethyl)-l, 2,3,4- 
tetrahydro-isoquinolin-6- 
yloxy]-nicotinamide 


Mass spectrum (ion spray): 

m/z=400 

(M+l); 


599 


2-(2,6- 

DichJoro- 

benzyl) 


6-[2-(2,6-Dich]oro-benzyl> 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 
m/z=428 (M): 
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2-(3- 

Fluoro- 

benzyl) 


6-[2-(3-Fluoro-benzyl)- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ioi} spray): 

m/z=378 

(M+l); 


601 


2-[2-(4- 
Methoxy- 
phenyl)- 
ethyl] 


6-{2-[2-(4-Methoxy- 
phenyl)-ethyl]-l,2,3,4- 
tetrahydro-isoquinolin-6- 
yloxy}-nicotinarnide 


Mass spectrum (ion spray): 

m/z=404 

(M+l); 


602 


3- 

Propionic 
acid 


3-[6-(5-Carbamoyl- 
pyri din-2 -y] oxy)-3 A - 
dihydro-l//-isoquinolin- 
2yl]-propionic acid 


Mass spectrum (ion spray): 

m/z=342 
(M+l); 


603 


2-(3- 

Piperidin- 

J-yl- 

propyl) 


6-[2-(3-Piperidin-l-yl- 
propyl)-l ,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 

m/z=395 

(M+l); 


604 


2-Pent-4- 
yny] 


6-(2-Pent~4-ynyl- 1 ,2,3 ,4- 
tetrahydro-isoquinolin-6- 
y]oxy)-nicotinamide 


Mass spectrum (ion spray): 

m/z=336 

(M+l); 


605 


2-(2- 

Piperidin- 
1 -yl-ethyl) 


6-[2-(2-Piperidin- 1 di- 
ethyl)-! ,2,3, 4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 

m/z=381 

(M+l); 


606 


2-(2- 

Diisoprop 

ylamino- 

ethyl) 


6-[2-(2-Diisopropylamino- 
ethyl)-l ,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 

m/z=397 

(M+l): 


607 


2-(3,3,4,4- 
Tetrafluor 
o-butyl) 


6-[2-(3,3,4,4-Tetrafluoro- 
butyl)-l ,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): ' 

m/z=398 

(M+l); 
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2- 

Cyclobuty 
Imethyl 


6-(2-Cyclobutylmethyl- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy)- 
nicotinamide 


Mass spectrum (ion spray): 

m/z=338 

(M+l); 


609 


2-(3,3- 

Dimethyl- 

butyl) 


6-[2-(3,3-Dimethyl~butyl> 
1,2,3,4-tetrahydro- 
isoquinoIin-6-yloxy]- 
nicotinamide 


Mass spectrum (ion spray): 

m/z=354 

(M+l); 


610 


2-(3,4,4- 
Trifluoro- 
but-3- 
enyl) 


6-[2-(3 3 4,4-Trifluoro-but-3- 
enylV 1 ,2,3 ,4-tetrahydro- 
i soquinolin-6-yl oxy] - 
nicotinamide 


Mass spectrum (ion spray): 

m/z=378 

(M+l); 


611 


2-(2- 

Methoxy- 
benzyl) 


6-[2-(2-Methoxy-benzyl> 
1,2,3,4- 

tetrahydroisoquinoIin-6- 
y 1 oxy] -ni cotinami de 


Mass spectrum (ion spray): 

m/z=390 

(M+l); 


612 


2-Pyridin- 

3~ 

ylmethy] 


6-(2-Pyridin-3-ylmethyl- 
1 ,2,3,4-tetrahydro- 
isoquiriolin-6-y]oxy)- 
nicotinamide 


Mass spectrum (ion spray): 

m/z=361 

(M+l); 



Intermediate 9 A 
[2-(3~Methoxy-phenyl)-ethyI]-carbamic acid methy] ester 




Combine 2-(3-metboxypbenyl)ethylamine (9.6 mL, 66.1 mmol), THF (300 mL), 
Et 3 N (1 1.0 mL, 78.9 mmol), and methyl chloroformate (26.0 mL, 339 mmol) at 0 °C 
under nitrogen atmosphere. Stir at room temperature for 1 8 hours, add the mixture into 
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water, wash with brine, and dry the organic layer over Na 2 S0 4 followed by concentrating 
under reduced pressure. Flash chromatograph using 2:1 hexanes:ethyl acetate to afford 
13.6 g, 65.0 mmol (98% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 2.8 
(2H 5 t, J= 6.7, 7.0 Hz), 3.41-3.46 (2H 5 m), 3.7 (3H, s), 3.8 (3H ? s), 4.6-4.8 (1H, br s), 6.7- 
6.8 (3H, m), 7.2-7.3 (1H, m); MS mlz 210 (M+l). 

Intermediate 10A 
8-Methoxy-3,4-dihydro-2i/-isoquinolin-l-one 




Combine polyphosphoric acid (30 g) at 180 °C and [2-(3-methoxy-phenyl)-ethyl]- 
carbamic acid methyl ester (3.0 g, 14.33 mmol). Stir for 15 minutes then add to a beaker 
of ice. Extract the product from the water using CH2CI2 and CHCI3. Dry the organic 
layer over NaoS0 4 and then concentrate under reduced pressure. Flash chromatograph 
using 5% MeOH in ethyl acetate to afford 0.340 g, 1.92 mmol (13% yield) of the title 
compound: ! H NMR (500 MHz, CDC1 3 ); 2.92 (2H, t, J= 6.4 Hz), 3.43-3.47 (2H, m), 3.85 
(3H, s), 6.2-6.3 (1H, br s), 6.8-6.9 (2H, m), 7.3-7.4 (1H, m), 7.5-7.6 (2H 5 m); MS mlz 178 
(M+l). 

Intermediate 1 1 A 
8-Methoxy-l,2,3,4-tetrahydro-isoquinoline 




Combine S-methoxy-3,4-dihydro-2//-isoquinolin-] -one (0.778 g, 4.40 mmol), 
THF (20 mL) 5 and LiAlH 4 (0.333 g, 8.8 mmol) at 0 °C under nitrogen atmosphere. After 
30 minutes of the reaction, reflux for 2 hours and then cool to room temperature. Quench 
the reaction by adding water and 1 .0 M NaOH at 0 °C and stirring for 12 hours at room 
temperature. Filter the reaction through Celite® and elute with THF. After concentrating 
the filtrate under reduced pressure, add the mixture to a 10 g SCX column pre-treated 
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with 5% AcOH/MeOH. After rinsing several times with MeOH, elute the product using 
1.0 N NHi-MeOH followed by concentration under reduced pressure to afford 0.665 g, 
4.07 mmol (93% yield) of the title compound as a tan oil: ] H NMR (500 MHz, CDC1 3 ); 
1.7-2.0 (1H, b s), 2.77 (2H, t, J=5.86 Hz), 3.09 (2H, t, J=5.86 Hz), 3.8 (3H, s), 3.95 (2H, 
s), 6.6-6.8 (2H, m), 7.0-7.15 (1H, m); TLC 5% MeOHrethyl acetate R f :=0.1 

Intermediate 12A 
l,2,3,4-Tetrahydro-isoquinolin-8-ol 

o 




Combine 8-methoxy-tetrahydroisoquinoline (665.7 mg, 4.08 mmol) and 48% HBr 
at room temperature. Reflux the reaction for 3 hours and then cool to room temperature. 
Recrystallize the product from EtOH and diethyl ether to afford 754.2 mg, 3.28 mmol 
(80% yield) of the title compound as a tannish white solid: ] H NMR (500 MHz, DMSO- 
d 6 ); 2.9 (2H, t, J=6.16, 5.86 Hz), 3.2-3.4 (2H, m), 4.0 (2H, s), 6.6-6.8 (2H, m), 7.0-7.1 
(1H, m), 8.8-9.1 (2H, br m), 9.9 (1H, s); MS mlz 148 (M-l). 

Intermediate 13A 

8-Hydroxy-3,4-dihydro-l//-isoquinoline-2-carboxylic acid te;-/-butyl ester 




Combine 8-hydroxy tetrahydroisoquinoline HBr salt (754.2 mg, 3.28 mmol), and 
Et 3 N (2.8 mL, 19.68 mmol), anhydrous THF (20 mL), and BOC-anhydride (L14g, 3.94 
mmol). Stir the reaction at room temperature for 72 hours followed by an aqueous work- 
up. Wash the organic layer with brine and dry over Na 2 S0 4 . After concentrating the 
organic layer under reduced pressure, flash chromatograph using 4:1 hexanes:ethyl 
acetate eluent to afford 249.6 mg, 1.01 mmol (31% yield) of the title compound as a 
white foam: ] H NMR (500 MHz, CDC1 3 ); 1.5 (9H, s), 2.73-2.79 (2H, m), 3.5-3.6 (2H, 
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m ), 4.45-4.61 (2H, b s), 6.6-6.9 (2H, m), 6.9-7.2(1 H, m); TLC 4:1 hexanes:ethyl acetate 
R f :=0.13 



8-(5-Carbamoyl-pyridin-2-yloxy)-3 ) 4-dihydro-l//-isoquinoline-2-carboxylic acid terU 



Combine in a 1 00 mL round bottom flask equipped with a stir bar, a Dean Stark 
trap, and a reflux condenser 8-hydroxy-3,4-dihydro-li7-isoquinoline-2-carboxylic acid 
ter/-butyl ester (249.6 mg, 1.01 mmol), dimethylacetamide (30 mL), toluene (10 mL), 
K 2 C0 3 (814.74 mg, 5.90 mmol), and 6-chloronicatinamide (626.28 mg, 4.0 mmol). 
Reflux the reaction under nitrogen for 5 hours. After cooling to room temperature, add 
water to the reaction mixture and extract the product using ethyl acetate. Wash the 
organic layer with brine and dry over NaoS0 4 . After concentrating under reduced 
pressure, flash chromatograph using 20% THF in CH 2 Clo to afford 245.1 mg, 0.66 mmol 
(66% yield) of the title compound: j H NMR (500 MHz, CD3OD); 1.3-1 .5 (9H : m), 2.8 



2.9 (2H, m). 3 5-3.7 (2H, m),3.85 (2H, s), 6.9-7.0 (1H, m), 7.1-7.2 (1H, m), 7.2-7.3 (1H, 
m), 7.5-7.6 (1H, m), 8.2-8.3 (1H, m), 8.6-8.7 (1H, br s), 8.8 (1H, s); MS mlz 370 (M+l). 



Intermediate 14A 



butyl ester 



O 




Intermediate 15A 



6-(l,2,3,4-Tetrahydro-isoquinolin-8-yloxy)-nicotinamide 



O 
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Combine 8-(5 -carbamoyl -pyri din-2 -yloxy)~3 ,4-dihydro- 1 i/-isoquinoline-2- 
carboxylic acid /erf-butyl ester (249.6 mg, 1.01 mmol), CH 2 C1 2 (25 mL), and TFA (10 
mL) at room temperature under nitrogen atmosphere. Stir for 12 hours then concentrate 
under reduced pressure. Solubilize the mixture in MeOH and add to a 2 g SCX Column 
(pre-treated with 5% AcOH-MeOH), wash several times with MeOH, and elute with 1.0 
N NH 3 in MeOH to afford 156.1 mg, 0.58 mmol (57% yield) of the title compound. 



Using a method similar to Example 24, using phenethylbromide (40 uL, 0.28 mmol) gives 
26.9 mg (55% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 1 .8-2.1 (4H, 
m), 2.7-3.0 (6H, m), 5.9-6.3 (2H, br d), 6.8-7.4 (10H, m), 8.1-8.3 (1H, m), 8.5 (1H, s); 
MS;?2/z374 (M+l). 



Example 613 



6-(2-Phenethyl-l,2,3,4-tetrahydro-isoquinolin-8-yloxy)-nicotinamide 



O 




Example 614 



6-(2-Benzyl-l,2,3,4-tetrahydro-isoquinolin-8-yloxy)-nicotinamide 



O 




Using a method similar to Example 24, using benzylbromide (0.1 mL, 0.97 mmol) 
gives 45.6 mg (63% yield) of the title compound. 
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Example 615 



6-(2-Pentyl-l,2,3 5 4-tetrahydro-isoquinolin-8-yloxy)-nicotinamide 




Using a method similar to Example 24, using pentylbromide (54 uL, 0.48 mmol) 
gives 32.5 mg (48% yield) of the title compound: ] H NMR (500 MHz, CD30D); 0.8 
(3H, i), L2-1.3 (4H, m), 1.4-1 .6(2H, m), 2.3-2.5 (2H, m), 2.7 (2H, t), 2.9-3.0 (2H, m), 3.5 
(2H, s), 6.8-7.2 (5H, m), 8.1-8.2 (1H, m), 8.6 (1H, s); MS mtz 340 (M+l). 



Combine 3,4-dimethylanisole (2.72 g 5 20.0 mmol), CCh (50 mL), NBS (7.12 g, 
40.0 mmol). and benzoyl peroxide (40.0:ng, 0.17 mmoi). Reflux the reaction for 12 hours 
and then cool to room temperature and concentrate under reduced pressure. Flash 
chromatograph using 4:1 CHCl.vhexanes eluent to afford 1 .90g, 6.4 mmol (32% yield) of 
the title compound: J H NMR (500 MHz, CDC1 3 ); 3.8 (3H 5 s), 4.6 (2H, s), 4.7 (2H, s), 6.8- 
6.9 (2H,m), 7.1-7.4 (lH,m); TLC4:1 CHCl 3 :hexanes R f :=0.67 



Intermediate 16A 



l,2-Bis-bromomethyl-4-methoxy-benzene 




Br 



Intermediate 17A 



2-Benzyl-5-methoxy-2,3-dihydro- 1 H-isoindol 
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Combine in a round bottom flask l,2-bis-bromomethyl-4-methoxy-benzene (1.0 g, 
3.40 mmol), benzyltriethylammonium chloride (73.5 mg, 3.2 mmol), 50% NaOH (aq) / 
toluene (3.0 mL / 14 mL), and then drop wise add benzylamine (0.37mL, 3.39 mmol). 
Stir the reaction at room temperature for 3 hours, add to ethyl acetate, wash with water, 
brine, and dry over Na 2 S0 4 . After concentrating under reduced pressure, add the mixture 
to a 10 g SCX column, wash with MeOH, and elute with 1.0 N NH 3 -MeOH. Flash 
chromatograph using 3:1 hexanesiethyl acetate to afford 580.0 mg, 2.42mmol (71% yield) 
of the title compound as a brown oil: *H NMR (500 MHz, CDC1 3 ); 3.7 (3H, s), 3.9-4.0 
(6H, m), 6.7-6.8 (2H, m), 7.1 (1H, d), 7.3-7.5 (5H, m); MS mlz 238 (M-l). 



Intermediate 18A 
2-Benzyl-2,3-dihydro-li/-isoindol-5-ol 




Combine 2-benzyl-5-methoxy-2,3-dihydro-li/-isoindol (580.0 mg, 2.42 mmol) 
and 48% HBr (aq) (20 mL). Reflux the reaction for 5 hours and then cool to room 
temperature. Concentrate the reaction mixture under reduced pressure then add to 5 g 
SCX column. Wash the column with MeOH and elute with 1 .0 N NH 3 -MeOH to afford 
265.4 mg, 1.17 mmol (49% yield) of the title compound as a brown solid: J H NMR (500 
MHz, CD 3 OD); 3.8-3.9 (4H, m), 3.91 (2H, s). 6.6-6.7 (2H, m), 7.0 (1H, d), 7.2-7.5 (5H, 
m); MS mlz 226 (M+l). 



Example 616 

6-(2-Benzyl-2,3-dihydro-l//-isoindol-5-yloxy)-nicotinamide 




Combine in a round bottom flask equipped with a stir bar and a Dean Stark trap 
under a nitrogen atmosphere 2-benzyl-2,3-dihydro-l//-isoindol-5-ol (265.4 mg, 1.18 
mmol), toluene (10 mL), DMA (30 mL), K 2 C0 3 (244.6 mg, 1 .77 mmol), and 6- 
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chloronicatinamide (1 84.4 mg, 1.18 mmol). Reflux the reaction for 6 hours and then cool 
to room temperature. Add ethy] acetate, wash the ethy] acetate layer several times with 
water, brine, and dry over Na 2 S04. After concentrating under reduced pressure, purify 
the mixture by reverse phase chromatography (5% to 95% (0.01% TFA buffer in 
acetonitrile)/water) to afford 333.4 mg, 0.97 mmol (82% yield) of the title compound as a 
white foam: ] H NMR (500 MHz, CD 3 OD); 4.6-4.8 (6H, m), 7.0 (1H, d), 7.1-7.2 (2H, m), 
7.4-7.6 (6H, m), 8.2 (1H, d), 8.6 (1H, s); MS mlz 346 (M+l). 

Intermediate 19A 
6-(2,3-Dihydro-l//-isoindol-5-yloxy)-nicotinamide 

O 




Combine 6-(2-benzyl-2,3-dihydro-li/-isoindol-5-yloxy)-nicotinamide (230.0 mg, 0.67 
mmol), EtOH (5 mL), and 10% Pd-C (45.0 mg) and place under a hydrogen balloon. Stir 
the reaction at room temperature for 168 hours at atmospheric pressure. Filter the 
reaction mixture through a pad of Celite® using MeOH eluent and then concentrate the 
filtrate under reduced pressure. Add the mixture to a 2 g SCX column, wash with MeOH, 
and elute using 1 .0 N NH 3 -MeOH. After concentrating under reduced pressure, purify 
the mixture by flash chromatography using 10% 1 .0 N NH 3 -MeOH/DCM eluent to afford 
19.2 mg, 0.08 mmol (11% yield) of the title compound as a white solid: *H NMR (500 
MHz, CD3OD); 4.1-4.3 (4H, br m), 6.9-7.1 (3H, m), 7.3-7.4 (1H, m), 8.2-8.3 (1H, m), 8.6 
(1H, s); MSm/z254(M-l). 

Example 617 

6-(2-Phenethyl-2,3-dihydro-li7-isoindol-5-yloxy)-nicotinamide 



O 




Combine 6-(2,3-dihydro-l//-isoindol-5-yloxy)-nicotinamide (19.2 mg, 0.08 
mmol), DMF (3 mL), Et 3 N (46 uL, 0.33 mmol), and 2-phenethylbromide (23 uL, 0.165 
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mmol). Place the reaction on a shaker for 12 hours at 70 °C, then cool to room 
temperature and concentrate under reduced pressure. Add the mixture to a 2 g SCX 
column, wash with MeOH, and then elute with 1 .0 N NFb-MeOH. After concentrating 
the mixture, purify using reverse phase chromatography (5% to 95% (0.001% TFA buffer 
in acetonitrile)/water) to afford 9.5 mg, 0.03 mmol (33% yield) of the title compound: ] H 
NMR (500 MHz, CD 3 OD); 2.8-3.2 (4H, m) 5 4.1-4.2 (4H, m), 6.8-7.1 (3H, m), 7.2-7.4 
(6H, m), 8.2 (1H, d), 8.6 (1H, s); MS m/z 358 (M-l). 




Examples 618-636 



Examples 618-625 



N 




N 



O N 



Examples 626-639 




Example 618 



5-(5-Carbamoyl-pyridin-2-y]oxy)-3 5 4-dihydro-li/-isoquinoline-2-carboxylic acid ten- 
butyl ester 



O N 




Combine 5-hydroxy 5 3,4-dihydro-l//-isoquinoline-2-carboxylic acid te/7-butyl 
ester (2.0g, 8mmol), cesium carbonate (5.2 g, 16 mmol) and jVJV-dimethylformamide (60 
mL), stir at room temperature for 30 minutes. Add 6-chloronicotinamide (1 .2 g 5 8 mmol) 
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and heat at 100 °C for 2 days. Cool to room temperature, dilute with brine, and then 
extract with ethyl acetate (3 x 150 mL). Dry the ethyl acetate extracts with sodium 
chloride/magnesium sulfate, filter, then concentrate on a rotary evaporator to yield 3 g of 
the crude product. The crude product is purified by flash column chromatography on 
silica gel eluting with 0.5% cone, ammonium hydroxide / 5% ethanol in chloroform to 
yield 5-(5-carbamoyl-pyridin-2-yloxy)-3,4-dihydro-li/-isoquinoline-2-carboxylic acid 



tert-buty] ester (2.1 g, 5. 7mmoI): ] H NMR (DMSO-rf 6 , 300.00 MHz): 8.54 (s, 1H); 8.30- 
8.23 (m, 1H); 8.02-7.93 (m, 1H); 7.48 (s, 1H); 7.23 (d, 1H); 7.09-6.95 (m, 1H); 4.54 (s, 
2H); 3.48-3.36 (m, 4H); 2.87-2.71 (m, 2H); 1.39 (s, 9H). 



Add drop wise via an addition funnel a solution of trifluoroacetic acid (5.7 mL) in 
dichloromethane (25 mL) to a stirred solution of 5-(5-carbamoy]-pyridin-2-yloxy)-3,4- 
dihydro-li/-isoquinoline-2-carboxylic acid tert-buty] ester (2.1 g, 5.7 mmol) in 
dichloromethane (75 mL) at 0°C. Warm to room temperature and stir for 1 8 hours. 
Evaporate on a rotary evaporator, dissolve the residue in methanol (50 mL) and 
dichloromethane (50 mL), and then add MP-carbonate resin (7.9 g @ 2.87 eq/g). Agitate 
for 2 hours, filter, concentrate on a rotary evaporator, and dry under vacuum to yield 6- 
(l ? 2,3.4-tetrahydro-isoquinolin-5-yloxy)-nicotinaniide (1.5 g, 5.6 mmol): HPLC = 85% 
(50/50 to 90/10 ACN/(0.1%TFA in water), Zorbax SB-Phenyl 4.6 mm x 15 cm x 5 
micron, X = 254nm). ] H NMR (DMSO-tf 6 , 300.00 MHz): 8.55 (d, 1H), 8.23 (dd, 1H), 
8.01 (s, 1H), 7.46 (s, 1H), 6.95 (m, 5H), 3.90 (s, 2H), 2.85 (m, 2H), 2.38 (m, 2H),. 



Example 619 



6-(l ,2,3,4-Tetrahydro-isoquinolin-5-yloxy)-nicotinamide 
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Example 620 



6-(2-Benzyl~l,2,3 5 4-tetrahydro-isoquinolin-5-y]oxy)-nicotinarnide 




Combine 6-(l,2 5 3,4-tetrahydro-isoquinolin~5-yloxy)-nicotinamide (100 mg, 0.3 
7mmol), benzaldehyde (39 jiL, 0.38 mmol), sodium triacetoxyborohydride (101 mg. 0.48 
mmol), acetic acid (22 jaL, 0.39 mmol), and 1 ,2-dichloroethane (5 mL) then stir at room 
temperature for 18 hours. Dilute the reaction with saturated aqueous sodium bicarbonate 
solution and extract with dichloromethane (3 x 25 mL). Dry the combined 
dichloromethane extracts with sodium chloride/magnesium sulfate, filter, and concentrate 
on a rotary evaporator to yield 45 mg of the crude product. The crude product is purified 
by flash column chromatography on silica gel eluting with (0.5% cone, ammonium 
hydroxide / 5% ethanol) to (1% cone, ammonium hydroxide / 10% ethanol) in chloroform 
to yield 6-(2-benzyl-1 ,2,3,4-tetrahydro isoquinolin-5-yloxy)-nicotinamide (31 mg, 0.09 
mmol): m/z =360.1 (M+l); l E NMR (DMSO-tf 6 , 300.00 MHz): 8.56 (s, 1H); 8.16-8.12 
(m, 1H); 7.38-7.15 (m, 6H); 6.94-6.89 (m, 3H); 6.17 (s, 2H); 3.74-3.61 (m, 4H); 2.69- 
2.66 (m, 4H), HPLC = 99% (30/70 to 90/10 ACN/(0.1%TFA in water), Zorbax SB- 
Phenyl 4.6 mm x 15 cm x 5 micron, X = 254 nm). 

By the method of Example 620 the following compounds were prepared and 
isolated as the free base except where noted: 



Example 



Name 



Data 
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Mass 
spectrum 
(ion spray): 
m/z(M+l) 


HPLC (30/70 to 90/10 
ACN/(0.1%TFA in 
water), Zorbax SB- 
Phenyl 4.6 mm x 1 5 cm x 

5 micron, X = 254 nm) 


Purity 


Retention Time 
(minutes) 


621 


6-(2 -Butyl- 1, 2,3,4- 
tetrahydro-isoquinolin-5- 
y]oxy)-nicotinamide 


326.16 


96 


2.55 


622 


6-[2-(3-Methyl-butyl)- 

1,2,3,4-tetrahydro- 
isoquinolin-5-yloxy]- 
nicotinamide 


340.17 


99 


3.16 


623 


6-(2-Thiophen-2- 
ylmethyl-1, 2,3,4- 
tetrahydro-isoquinolin-5- 
y]oxy)-nicotinamide 


366.07 


99 


2.57 


624 


6-(2-Phenethy]-] ,2,3,4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotinamide 


374.14 


100 


4.19 


625 


6-(2-Hexyl-l, 2,3,4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotinamide 


354.2 


94 




626 


6-f2-lsoDroDvl-l 2 3 4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotmamide 


312.13 


60 




627 


6-(2-Propy]-l, 2,3,4- 
tetrahydro-isoquinolin-5- 


312.15 


71 


1.94 
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yloxy)-nicotinamide 








628 


6-(2-lsobutyl-l ,2,3,4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotinamide 


326.15 


98 


2.15 


629 


6-(2-Pentyl-l, 2,3,4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotinamide 


340.17 


99 


3.20 


630 


6-(2-Furan-2-ylmethyl- 

i ,2,3,4-ietrahydro- 
isoquinolin-5-yloxy)- 
nicotinamide 


350.1 1 


98 


2.17 


631 


6-(2-Cyclohexyl-l,2,3,4- 
tetrahydro-isoquinolin-5- 
yloxy)-nicotinamide 


352.16 


96 


2.76 


632 


6-(2-Pyridjn-2-ylmethy]- 
1 ,2,3,4-tetrahydro- 
isoquinolin-5-yloxy)- 
nicotinamide 


361.13 


76 


1.95 


633 


6-(2-Pyridin-3-ylmethyI- 
1,2,3,4-tetrahydro- 
isoquinolin-5-yloxy)- 
nicotinamide 


361.13 


99 


1.53 


634 


6-(2-Pyridin-4-ylmethy]- 
1,2,3,4-tetrahydro- 
isoquinolin-5-yloxy)- 
nicotinamide 


361.13 


99 


1.57 


635 


6-(2 -Cyc] ohexy] methyl - 
1 ,2,3,4-tetrahydro- 
isoquinolin-5-yloxy)- 
nicotinamide 


366.18 


94 


4.19 
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6-[2-(3-Phenyl-propyl)- 








636 


1,2,3,4-tetrahydro- 
isoquinolin-5-yloxy]- 
nicotinamide 


388.16 


94 


5.60 



Example 637 

7-(5-Carbarnoyl~pyridin-2-yloxy)-3,4-dihydro-li/-isoquinoline-2-carboxylic acid tert- 

butyl ester 




Combine 7-hydroxy-3,4-dihydro-l//-isoquino]ine-2-carboxylic acid tert-bw\y\ 
ester (1.7 g, 6.8 mmol, Referenced Med. Chem. 1998, 41 (25), 4983-4994), cesium 
carbonate (4.4 g, 13.6 mmol) and JN^iV-dimethylformamide (75 mL) and stir at room 
temperature for 30 minutes. Add 6-chloronicotinamide (1.1 g, 6.8 mmol) and heat at 1 00 
°C for 2 days. Cool to room temperature, dilute with brine then extract with ethyl acetate 
(3 x 125 mL). Dry the ethyl acetate extracts with sodium chloride/magnesium sulfate, 
filter, then concentrate on a rotary evaporator to yield 12 g of the crude product. The 
crude product is purified by flash column chromatography on silica gel eluting with 
(0.1% cone, ammonium hydroxide / 1% ethanol) to (1% cone, ammonium hydroxide / 
10% ethanol) in chloroform to yield 7-(5-carbamoyl-pyridin-2-yloxy)-3 ? 4«dihydro-l//" 

isoquinoline-2-carboxylic acid te7-/-butyl ester (1.2 g, 3.3 mmol): ] H NMR (CDCI3, 
300.00 MHz): 8.59 (s, 1H); 8.17 (d, 1H); 7.20-7.17 (m, 2H); 6.98-6.89 (m, 2H); 5.97 (s, 
2H); 4.57 (s, 2H); 3.68-3.66 (m, 2H); 2.83 (t, 2H); 1 .48 (s, 9H). 

Example 638 
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6-( 1 ,2 ,3 ,4-Tetrahydro-i soquinolin-7-yloxy)- 

O 



nicotinamide 



N 




N 



Add drop wise via an addition funnel a solution of trifluoroacetic acid (3.3 mL) in 
dichloromethane (10 mL) to a stirred solution of 7-(5-carbamoyl-pyridin-2-yloxy)-3,4- 
dihydro-l//-isoquinoline-2-carboxylic acid fe/7-butyl ester (1.2 g, 3.3 mmol)) in 
dichloromethane (50 mL) at 0 °C. Warm to room temperature and stir for 18 hours; 
Evaporate on a rotary evaporator, dissolve the residue in methanol, and then apply in 
equal parts to 2-10 g SCX cartridges. Wash each cartridge with methanol until neutral pH 



then elute product with 2.0 M ammonia in methanol. Collect the basic eluent and 
concentrate on a rotary evaporator to yield 6-( 1,2,3, 4-tetrahydro-isoquinolin-7-yloxy)- 
nicotinamide (0.9 g, 3.3 mmol): ; H NMR(CDC1 3 , 300.00 MHz): 8.57 (s, 1H); 8.15 (d, 
1H); 7.15-7.13 (m, 1H); 6.96-6.89 (m, 2H); 6.80 (s, 1H); 5.87 (br, 2H); 4.01 (s, 2H); 3.17- 



Combine 6-(l ,2,3,4-tetrahydro-isoquinolin-7-yloxy>nicotinamide (94 mg, 0.35 
mmol), benzaldehyde (37 jjL, 0.37 mmol), sodium triacetoxyborohydride (96 mg, 0.46 
mmol), acetic acid (21 jaL, 0.37 mmol), and 1,2-dichloroethane (5 mL) then stir at room 



3.13 (m, 2H); 2.82-2.78 (m, 2H); 1.73 (br, 1H). 



Example 639 



6-(2-Benzyl-l,2,3,4-tetrahydro-isoquinolin-7-yloxy)-nicotinamide 
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temperature for 18 hours. Dilute the reaction with saturated aqueous sodium bicarbonate 
solution and extract with 5% methanol in dichloromethane (3 x 25 mL). Dry the 
combined 5% methanol in dichloromethane extracts with sodium chloride/magnesium 

sulfate, filter, and concentrate on a rotary evaporator to yield 1 00 mg of the crude 
product. The crude product is purified by flash column chromatography on silica gel 
eluting with 1% cone, ammonium hydroxide / 10% ethanol in chloroform to yield 6-(2- 

benzyl-l 5 2 ? 3 ? 4-tetrahydro-isoquinolin-7-yloxy)-nicotinamide 2039910 (30 mg, 0.09 
mmol): m/z =360.12(M+1); ] H NMR (CDC1 3 , 300.00 MHz): 8.50 (d, 1H); 8.09-8.05 (m, 
1H); 7.34-7.20 (m, 5H); 7.09 (d, 1H); 6.87-6.82 (m, 2H); 6.71 (d, 1H); 5.80 (s, 2H); 3.63- 
3.57 (m, 4H); 2.87-2.69 (m, 4H), HPLC = 96% © 2.98 m (5/95 to 95/5 ACN/(0.1%TFA 
in water) over 10 minutes, Zorbax SB-Phenyl 4.6 mm x 15 cm x 5 micron, X = 254 nm). 



By the method of Example 639 the following compounds were prepared and 
isolated as the free base except where noted: 



Example 


Name 


Data 


Mass 
spectrum (ion 
spray): m/z 
(M+l) 


HPLC (5/95 to 95/5 
ACN/(0.1%TFA in water) over 10 
minutes, Zorbax SB-Phenyl 4.6 
mm x 1 5 cm x 5 micron, X = 254 
nm) 


Purity 


Retention Time 
(minutes) 


640 


6-(2-PropyM ,2,3,4- 
tetrahydro-isoquinolin-7- 
yl oxy)-ni cotinami d e 


312.1 


94 


6.08 
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641 


6-(2-Cyclohexyl-l ,2,3,4- 
tetrahydro-isoquinolin-7- 
yloxy)-nicotinamide 


352.1 


96 


6.32 


642 


6-[2-(3-Cyclohexyl-propyl)- 
1 ,2,3,4-tetrahydro- 
isoquinolin-7-yloxy]- 
nicotinamide 


394.2 


90 


6.84 


643 


6-(2-Pentyl-l, 2,3,4- 
tetrahydro-isoquinolin-7- 
yloxy)-nicotiiminide 


340.1 


96 


6.38 


644 


6-(2-Cyclohexylmethyl- 
1,2,3,4-tetrahydro- 
i soqu inol in-7-yloxy)- 
nicotinamide 


366.1 


98 


6.45 


645 


6-(2-Phenethyl-l, 2,3,4- 
tetrahydro-isoquinolin-7- 
yloxy)-nicotinamide 


374.1 


96 


6.46 


646 


6-[2-(3-Phenyl-propyl)- 
1 ,2,3,4-tetrahydro- 
isoquinolin-7-yloxy]- 
nicotinamide 


388.1 


99 


6.53 


647 


6-(2-Pyridin-3 -ylmethyl - 
1,2,3,4-tetrahydro- 
isoquinolin-7-yloxy)- 
nicotinamide 


361.1 


99 


5.8 


648 


6-(2-Thiophen-2-ylmethyl- 
1 ,2,3 ,4-tetrahydro- 
isoquinolin-7-yloxy)- 
nicotinamide 


366 


99 


6.24 
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649 


6-(2-Furan-2-ylmethyl- 

isoquinolin-7-yloxy)- 
nicoiinarniae 


350.1 


96 


• 

6.14 




6-[2-(3-Chloro-benzyl)- 










1 ,2,3,4-tetrahydro- 


394 


98 




650 


6.47 




isoquinolin-7-yloxy]- 










nicotinamide 









Example 651 

6- {2-Methyl-4-[2-(3 -methyl-butyl amino)-et^^ 




The 2 -methyl -4-hydroxy-benzaldehyde (980 mg, 6.3 mmol), nitromethane (2.0 mL, 37.7 
mmol) and ammonium acetate (1 .9 g, 25.1 mmol) were dissolved in acetic acid (9 mL) 
and the reaction heated at 1 10°C for 2 h. The reaction is concentrated under reduced 
pressure and the residue partitioned between ether and water. Separate the layers and dry 
with Na 2 S0 4 , filter and concentrate under reduced pressure. Purify the crude by flash 
chromatography (eluent: EtOAc/hexane 20/80 and 30/70) afforded the title compound 
(1.0 g). 'H-NMR (CDCI3, 200 MHz): 7.94 (d, 1H, J= 13.4 Hz), 7.50 (d 5 1H, J= 13.6 Hz), 
7.34-7.27 (m, 2H) ? 6.82 (d, 1H, J- 8.1 Hz), 2.28 (s, 3H). 



BNSDOCID. <WO 2004026305A 1 J A> 



WO 2004/026305 



PCT/US2003/026300 



401 



Step 2 

4-(2-Amino-ethyl)-2-methyl-phenol 



H 2 N 




OH 



Procedure 1 : Dissolve compound obtained in step 1 above (440 mg, 2.46 mmol) in 
methanol (10 mL) and add Pd/C 10% (272 mg) and HC1 cone (1 mL). Stir the mixture at 
room temperature under hydrogen overnight. Filtrate over celite and eliminate the 
solvent. Purify by SCX column to obtain the title compound (232 mg, 63%). 

Procedure 2: To lithium aluminum hydride 1.0M in ether (1.67 mL, 1.67 mmol) at 0°C a 
solution of aluminum trichloride (224 mg, 1.67 mmol) in THF (2 mL) is added. After 5 
min a solution of compound obtained in step 1 above (100 mg, 0.56 mmol) in THF (2 
mL) is added and the reaction is allowed to stir at room temperature overnight. Add water 
and then 3 N HC1, the aqueous layer is extracted with 3/1 n-butanol/toluene. The 
combined organic layers are dried over sodium sulfate and concentrated. SCX ion- 
exchange chromatography afforded 71 mg (84%) of the title compound. Electrospray MS 



M+l ion= 152. 'H-NMR (methanol^, 200 MHz): 6.89 (bs, 1H), 6.82 (dd, 1H, J= 8.3 and 
2.4 Hz), 6.64 (d, 1H, J= 8.1 Hz), 2.80 (t, 2H, J= 6.7 Hz), 2.61 (t, 2H, J= 7.0 Hz), 2.15 (s, 



Dissolve amine obtained in step 2 above (289 mg, 1.91 mmol) in dry THF (5 mL) under 
N 2 atmosphere, add a solution of di-tertbutyl dicarbonate (439 mg, 2.0 mmol) in THF (5 
mL), stir the mixture at room temperature overnight. Eliminate the solvent to obtain the 



3H). 



Step3 

[2-(4-Hydroxy-3-methyl-phenyl)-ethyl]-carbamic acid ter/-butyl esther 
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title compound (462 mg, 96%). TLC R f (EtOAc/hexane 20/80): 0.27. J H-NMR 
(methanol-d* 200 MHz): 6.88 (bs, 1H), 6.82 (d, 1H, J= 8.3 Hz), 6.63 (d, 1H, J= 8.1 Hz), 
3.17 (t, 2H, J= 6.7 Hz), 2.60 (t, 2H, J= 7.0 Hz), 2.14 (s, 3H), 1.50 (s, 9H). 



Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)-3-methyl-phenyl]-ethyl}-carbamic acid tei't-butyl esther 



BocHN 




A solution of phenol obtained in step 3 above (455 mg, 1.1 mmol), 6-chloronicotinonitrile 
(251 mg } 1.81 mmol) and sodium hydride (87 mg, 2.17 mmol) in DMSO (10 mL) is 
stirred at room temperature for 1 8 h. Pour the mixture into iced water and extract the 
aqueous layer with EtOAc. Dry the organic layer over Na 2 S04 , filtrate and eliminate the 
solvent. Purify by flash chromatography (eluent: EtOAc/hexane 15/85 and 20/80) to get 
the title compound (358 mg, 57%). Electrospray MS M + +l-Boc group ion: 298. ] H-NMR 
(CDC1 3 , 200 MHz): 8.42 (dd, 1H, J= 0.5 and 2.4 Hz), 7.90 (dd, 1H, J= 2.4 and 8.6 Hz), 
7.1 1-6.94 (m, 4H), 3.37 (q, 2H, J= 7.0 Hz), 2.77 (t, 2H, J- 7.2 Hz), 2.10 (s, 3H), 1.43 (s, 
9H). 

Step 5 

{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-3-methyl-phenyl]-ethyl}-carbamic acid /err-butyl 
esther 



O 



BocHN 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide form nitrile have 
been described exhaustively somewhere in P-15876. 
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'H-NMR (CDCh, 200 MHz): 8.58 (d, 1H 5 J= 2.4 Hz), 8.17 (dd, 1H, J= 2.4 and 8.6 Hz), 
7.09-6.90 (m, 4H) 5 3.38 (q, 2H, J- 6.7 Hz), 2.77 (t, 2H, J= 7.0 Hz), 2.1 1 (s, 3H), 1 .43 (s, 
9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2-methyl-phenoxy]-nicotinamide 

O 




To a solution of compound of step 5 (376 mg, 1.01 mmol) in CH 2 C1 2 (20 mL), 
trifluoroacetic acid is added (2.03 mL, 26.4 mmol). Stir the reaction mixture at room 
temperature for 2h. Eliminate the solvent and purify by SCX column to obtain the title 
compound (264 mg, 96%). Electrospray MS M + +l ion: 272. 'H-NMR (metanol-dt, 200 
MHz): 8.58 (d, 1H, J= 2.4 Hz), 8.24 (dd, 1H, J- 2.7 and 8.9 Hz), 7.17-6.94 (m, 4H), 2.94- 
2.86 (m, 2H), 2.78-2.71 (m, 2H), 2.10 (s, 3H). 

Step 7 

Combine 3-methyl-butylaldehyde (60jil, 0.22 mmol), amine from step 6 above (60 mg, 
'J.22 mmol) and 3A molecular sieves (670 mg) in methanol (2 mL), stir the mixture at 
room temperature overnight. Add NaBH4 (41 mg, 1.10 mmol) and stir at room 
temperature for 3 hours. Filtrate the mixture over celite and eliminate the solvent. Purify 
the crude mixture by flash chromatography (eluent: CHoC^/MeOH 80/20) to obtain the 
title compound (45 mg, 60%). Electrospray MS M+l ion = 342. 'H-NMR (metanol-cL*, 
200 MHz): 8.59 (dd, 1H, J= 0.8 and 2.7 Hz), 8.24 (dd, 1H, J= 2.4 and 8.6 Hz), 7.19-7.10 
(m, 2H), 7.00-6.93 (m, 2H), 2.93-2.76 (m, 4H), 2.70-2.62 (m, 2H), 2.10 (s, 3H), 1.71-1.36 
(m, 3H), 0.91 (d, 6H, J= 6.4 Hz). 

By the method of example 1 the following examples (examples 2-8) were prepared. The 
purification process is described in each case 
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Example 652 

6-{2-Methy]-4-[2-(3,3-dirnethyl-butylamino)-ethyl]-phenoxy}-nicotinamide 

O 




Purification: SCX column. Electrospray MS M+l ion = 356. 'H-NMR (metanol-dj, 200 
MHz): 8.59 (d, 1H, J= 2.4 Hz), 8.24 (dd, 1H, J= 2.4 and 8.6 Hz), 7.18-7.10 (m, 2H), 7.00- 
6.94 (m, 2I-I), 2.92-2.78 (m, 4H), 2.69-2.60 (m, 2H), 2.10 (s, 3H), 1.48-1.39 (m, 2H), 0.93 
(s, 9H). 

Example 653 

6-[2-Methyl-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamide 




Purification: Flash chromatography (eluent: CH 2 C] 2 /EtOAc/MeOH:NH3 2.M 35/60/5). 
Electrospray MS M+l ion = 342. 1 H-NMR (metanol-d4, 200 MHz): 8.59 (dd, 1H, J= 0.5 
and 2.3 Hz), 8.24 (dd, 1H, J= 2.6 and 8.8 Hz), 7.17-7.08 (m, 2H), 6.98-6.92 (m, 2H), 
2.88-2.75 (m, 4H), 2.65-2.57 (m, 2H), 2.09 (s, 3H), 1.59-1.25 (m, 6H), 0.91 (t, 3H, J= 6.4 
Hz). 

Example 654 

6-{4-[2-(Cyclohexylmethyl-amino)-ethyl]-2-methyl-phenoxy}-nicotinamide 
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Purification: Flash chromatography (eluent: CKbClj/MeOH 90/10). Electrospray MS 
M+l ion = 368. ! H-NMR (metanol-d,, 200 MHz): 8.59 (d, 1H, J= 2.4 Hz), 8.24 (dd, 1H, 
J= 2.7 and 8.6 Hz), 7.18-7.10 (m, 2H), 7.00-6.93 (m, 2H), 2.85 (bs, 4H), 2.50 (d,"2H, J= 
6.4 Hz), 2.10 (s, 3H), 1.77-0.84 (m, 1 1H). 

Example 655 

6-{4-[2-(3-Fluoro-benzylamino)-ethyl]-2-methyl-phenoxy} -nicotinamide 
F 




Purification: SCX column. Electrospray MS M+l ion = 380. 'H-NMR (metanol-dU, 200 
MHz): 8.59 (dd, 1H, J= 0.5 and 2.4 Hz), 8.24 (dd, 1H, J= 2.4 and 8.6 Hz), 7.38-6.92 (m, 
8H), 3.79 (s, 2H), 2.82 (s, 4H), 2.09 (s, 3H). 

Example 656 

6- {4-[2-(3-Fluoro-benzylamino)-ethyl]-2-methyl-phenoxy} -nicotinamide, mesylate salt 

F ' ' ' • .• ' 




Example 655 (free amine of example 656) was dissolved in THF, then methanosulfonic 
acid was added (1 .0 eq), the mixture was stirred for 1 hour and the solvent eliminated to 
give the title compound. Electrospray MS M+l ion = 380. 'H-NMR (metanol-dU, 300 
MHz): 8.59 (bs, 1H), 8.28 (dd, 1H, J= 1 .4 and 8.7 Hz), 7.56-7.02 (m, 8H), 4.30 (s, 2H), 
3.36 (t, 2H, J= 7.3 Hz), 3.06 (t, 2H, J= 7.3 Hz), 2.72 (s, 3H), 2.14 (s, 3H). 
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Example 657 

6^4-{2-[(Bicyclo[2.2.1]hept-5-en-2-ylmeth^ 
nicotinamide 




Purification: HPLC (Column: X-Terra MS CI S. A= 10 Mm NH4HCO3 pH9/B= CH3CN. 
Gradient mode: from 30 to 99% B. Flow rate: lmL/min). Electrospray MS M+l ion == 
378. 'H-NMR (metanol-dU, 200 MHz): 8.59 (d 5 1H, J= 2.6 Hz), 8.24 (dd, 1H, J= 2.4 and 
8.6 Hz), 7.16-6.91 (m 5 4H), 6.16-5.88 (m 5 2H) 5 2.81-1.81 (m, 9H), 2.09 (s, 3H), 1.65-0.99 
(m, 3H), 0.57-0.48 (m, 1H). 

Example 658 

6-[4-(2-Cyclooctylamino-ethyl)-2-methyl-phenoxy]-nicotinamide 

O 




Purification: Flash chromatography (ehient: CH 2 Cl 2 /MeOH 70/30). Electrospray MS 
M+l ion = 382. J H-NMR (metanoI-d4 ? 200 MHz): 8.59 (d, 1H, J= 2.4 Hz), 8.24 (dd, 1H, 
J= 2.4 and 8.6 Hz), 7.18-6.92 (m, 4H), 2.95-2.77 (m, 5H), 2.12 (m, 1H), 2.10 (s, 3H), 
1.89-1.46 (m, 13H). 

Example 659 

6- {3-Ch]oro-4-f2-(3-methy]-butylamino)-ethy]]-phenoxy} -nicotinamide 
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Step 1 

3-Chloro-4-(2-nitro-vinyl)-phenol 




The 3-chloro-4-hydroxy~benzaldehyde (980 mg, 6.3 mmol), nitromethane (2.0 mL, 37.7 
mmol) and ammonium acetate (1.9 g, 25.1 mmol) were dissolved in acetic acid (9 mL) 
and the reaction heated at 1 10°C for 2 h. The reaction is concentrated under reduced 
pressure and the residue partitioned between ether and water. Separate the layers and dry 
with Na 2 S0 4 , filter and concentrate under reduced pressure. Purify the crude by flash 
chromatography (eluent: EtOAc/hexane 20/80 and 30/70) afforded the title compound 
(1.0 g, 80%). ] H-NMR (CDC1 3 , 200 MHz): 8.34 (d, 1H, J= 13.4 Hz), 7.82 (d, 1H, J= 13.4 
Hz), 7.71 (d, 1H, J= 8.6 Hz), 6.94 (d, 1H, J- 2.4 Hz), 6:80 (dd, 1H, J= 2.4 and 8.6 Hz). 



Step 2 

4-(2-Amino-ethyl)-3-cboloro-phenol 




To lithium aluminum hydride 1 .0M in ether (1.50 mL, 1 .50 mmol) at 0°C a solution of 
aluminum trichloride (201 mg, 1.51 mmol) in THF (2 mL) is added. After 5 min a 
solution of compound obtained in step 1 above (100 mg, 0.50 mmol) in THF (2 mL) is 
added and the reaction is allowed to stir at room temperature overnight. Add water and 
then 3 N HC1, the aqueous layer is extracted with 3/1 n-butanol/toluene. The combined 
organic layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography afforded 70 mg (81%) of the title compound. Electrospray MS M+l ion- 
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172. ] H-NMR (methanol^, 200 MHz): 7.06 (d, 1H, J= 8.3 Hz), 6.79 (d, 1H, J- 2.4 Hz), 
6.65 (dd, 1H, J= 2.4 and 8.3 Hz), 2.82 (m, 4H). 



Dissolve amine obtained in step 2 above (620 mg, 3.62 mmol) in dry THF (20 mL) and 
DMF (1 mL) under N 2 atmosphere, add a solution of di-tertbutyl dicarbonate (791 mg, 
3.62 mmol) in THF (10 mL), stir the mixture at room temperature overnight. Eliminate 
the solvent and purify the crude by flash chromatography (eluent: EtOAc/hexane 30/70) 
to obtain the title compound (670 mg, 68%). TLC R f (EtOAc/hexane 20/80): 0.27. *H- 
NMR (methanol^, 200 MHz): 7.06 (d, 1H, 3= 8.3 Hz), 6.78 (d, 1H, J= 2.6 Hz), 6.65 (dd, 
1H, J=2.4 and 8.3 Hz), 3.21 (t, 2H, J= 6.7 Hz), 2.78 (t, 2H, J= 7.5 Hz), 1.41 (s, 9H). 

Step 4 

{2-[4-(5-Cyano-pyridin-2-yloxy)«2-chloro-phenyl]-ethyl}-carbamic acid tert-buty] esther 



A solution of phenol obtained in step 3 above (650 mg, 2.4 mmol), 6-chloronicotinonitrile 
(333 mg, 2.4 mmol) and sodium hydride (115 mg, 2.9 mmol) in DMSO (12 mL) is stirred 
at room temperature for 18 h. Pour the mixture into iced water and extract the aqueous 
layer with EtOAc. Dry the organic layer over Na 2 S0 4 , filtrate and eliminate the solvent. 
Purify by flash chromatography (eluent: EtOAc/hexane 20/80 and 30/70) to get the title 
compound (810 mg, 90%). Electrospray MS M + +l-Boc group ion: 318. ] H-NMR (CDCh, 
200 MHz): 8.46 (dd, 1H, J= 0.5 and 2.2 Hz), 7.94 (dd, 1H, J= 2.4 and 8.6 Hz), 7.31-7.18 
(m, 2H), 7.06-6.98 (m, 2H), 3.41 (q, 2H, J= 6.7 Hz), 2.95 (t, 2H, J= 7.3 Hz), 1.44 (s, 9H). 



Step3 

[2-(4-Hydroxy-2-chloro-pheny])-ethyl]-carbamic acid te/7-butyl esther 



BocHN 





Step 5 
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{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-2-chloro-phenyl]-ethyl}-carbamic . acid tert-hutyl 
estlier 



BocHN 




The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide form nitrile have 
been described previously. 

] H-NMR (methanol-^, 200 MHz): 8,62 (dd, 1H, J= 0.8 and 2.7 Hz), 8.27 (dd, 1H, J~ 2.4 
and 8.6 Hz), 7.34 (d, 1H, J= 8.3 Hz), 7.22 (d, 1H, J- 2.4 Hz) 5 7.07-7.02 (m, 2H), 3.34 (m, 
2H), 2.92 (t, 2H, J= 7.3 Hz), 1 .42 (s, 9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2-chloro-phenoxy]-nicotinamide 

O 




The compound of step 5 is subject to hydrolysis using trifluoroacetic acid. The details of 
the hydrolysis procedure to remove the protecting group have been described previously. 
Electrospray MS M+l ion= 292. 1 H-NMR (metanol-cU, 200 MHz): 8.60 (dd, 1H, J=0.8 
and 2.7 Hz), 8.28 (dd, 1H, J= 2.7 and 8.9 Hz), 7.38 (d, 1H, J= 8.3 Hz), 7.24 (d, 1H, J= 2.4 
Hz), 7.09-7.03 (m, 2H), 2.94 (s, 4H). 

Step 7 

Combine compound from step 6 (60mg, 0.21 mmol), 3-methyl-butyraldehyde (24 Dl, 
0.23 mmol) and 3A molecular sieves (670 mg) in methanol (2 mL), stir the mixture at 
room temperature overnight. Add NaBELj (41 mg, 1.10 mmol) and stir at room 
temperature for 3 hours. Filtrate the mixture over celite and eliminate the solvent. Purify 
the crude mixture by SCX to obtain the title compound. Electrospray MS M+l ion = 362. 
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'H-NMR (metanol-d4, 200 MHz): 8.61 (dd, 1H, J= 0.8 and 2.7 Hz), 8.27 (dd, 1H, J= 2.4 
and 8.6 Hz), 7.38 (d, 1H, J= 8.6 Hz), 7.22 (d, 1H, J= 2.4 Hz), 7.07-7.03 (m, 2H), 3.03- 
2.81 (m, 4H), 2.70-2.62 (m, 2H), 1.62 (m, 1H), 1.48-1.37 (m, 2H), 0.92 (d, 6H, J= 6.5 
Hz). 

By the method of example 9 the following examples (examples 10-14) were prepared. 
The purification process is described in each case 

Example 660 

6- { 3 -Chloro-4-[2-(3 ,3 -dimethyl -butyl amino )-ethy l]-phenoxy } -nicotinamide 




Purification: SCX column. Electrospray MS M+l ion = 376. 'H-NMR (metanol-ci,, 200 
MHz): 8.61 (dd, 1H, J= 0.5 and 2.4 Hz), 8.27 (dd, 1H, J= 2.7 and 8.9 Hz), 7.38 (d, 1H, J= 
8.3 Hz), 7.22 (d, 1H, J= 2.4 Hz), 7.09-7.03 (m, 2H), 3.02-2.81 (m, 4H), 2.69-2.61 (m, 
2H), 1 .49-1 .40 (m, 2H), 0.93 (s, 9H). 

Example 661 

6-[3-Chloro-4-(2-pentylamino-ethyj)-phenoxy]-nicotinamide 

O 




Purification: flash chromatography (eluent: CH 2 Cl 2 /MeOH 90/10). Electrospray MS M+l 
ion = 362. 'H-NMR (metanol-dt, 200 MHz): 8.61 (dd, 1H, J= 0.8 and 2.4 Hz), 8.27 (dd, 
1H, J= 2.4 and 8.6 Hz), 7.38 (d, 1H, J= 8.3 Hz), 7.23 (d, 1H, J= 2.4 Hz), 7.09-7.03 (m, 
2H), 3.03-2.81 (m, 4H), 2.68-2.61 (m, 2H), 1.61-1.47 (m, 2H), 1.37-1.28 (m, 4H), 0.93 (t, 
3H, J= 6.7 Hz). 
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Example 662 

6- { 3 -Chloro-4- [2-(cyclohexylm^ 




Purification: SCX column. Electrospray MS M+l ion = 388. ! H-NMR (metanol-cU, 300 
MHz): 8.63 (d, 1H, J- 1.8 Hz), 8.28 (dd 5 1H, J= 2.4 and 8.5 Hz), 7.37 (d, 1H, J= 8.2 Hz), 
7.22 (d, 1H, J= 2.2 Hz), 7.07-7.03 (m, 2H), 3.01-2.81 (m, 4H), 2.49 (d, 2H, J= 6.7 Hz), 
1.79-1.68 (m, 5K), 1.61-1.42 (m, IK), 1.38-1.1 7 (m, 3H), 0.99- 0.85 (m, 2H). 

Example 663 

6-{3-Chloro-4-[2-(3-fluoro-benzy]amino)-ethyl]-phenoxy}-nicotinamide 




Purification: SCX column. Electrospray MS M+l ion = 400. ] H-NMR (metanol-d*, 300 
MHz): 8.63 (d, 1H, J= 2.2 Hz), 8.27 (dd, 1H, J= 2.4 and 8.7 Hz), 7.36-6.95 (m, 8H), 3.82 
(s, 2H), 3.01-2.81 (m, 4H). 

Example 664 

6-(4-{2-[(Bicyclo[2.2.1]hept-5-en-2-ylmethyl)-amino]-ethyl}-3-chloro-phenoxy)- 




Purification: SCX column. Electrospray MS M+l ion = 398. ^-NMR (metanol-d*, 200 
MHz): 8.61 (dd, 1H, J= 0.5 and 2.4 Hz), 8.26 (dd, 1H, J- 2.4 and 8.6 Hz), 7.40-7.03 (m. 
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4H), 6.18-5.92 (m, 2H), 3.01-2.66 (m, 6H), 2.40-2.18 (m, 2H), 1.95-1.83 (m, 1H), 1.64- 
1 .1 1 (m, 3H), 0.60-0.50 (m, 1H). 

Example 665 

6-{2>6-Difluoro-4-[2-(3-methyl-b^ 

O 




Aldehyde (2,6-difluoro-4-hydroxybenzaldehyde) (2.27g, 14.4 mmol), nitromethane (4.7 
mL, 86.4 mmol) and ammonium acetate (4.4 g, 57.6 mmol) were dissolved in acetic acid 
(22 mL) and the reaction heated at 1 10°C for 1 h 30 min. The reaction is concentrated 
under reduced pressure and the residue partitioned between ether and water. Separate the 
layers and dry with Na 2 S04, filter and concentrate under reduced pressure. Purify the 
crude by flash chromatography (eluent: EtOAc/bexane 22/78) afforded the title 
compound (2.05 g, yield: 71%). Electrospray MS M-l ion = 200. ] H-NMR (CDC1 3 , 200 
MHz); 7.84 (d, 1H, J= 13.7 Hz), 7.45 (d, ]H, J= 13.7 Hz), 7.19-6.99 (m, 2H). 

Step 2 

4-(2-Amino-ethyl)-2,6-difluoro-phenol 




F 

To lithium aluminum hydride 1.0M in ether (30 mL, 29.8 mmol) at 0°C a solution of 
aluminum trichloride (4.0g, 29.8 mmol) in THF (40 mL) is added. After 5 min a solution 
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of compound obtained in step ] above (2.0g, 9.95 mmol) in THF (40 mL) is added and 
the reaction is allowed to stir at room temperature overnight. Add water and then 3 N 
HCL, the aqueous layer is extracted with 3/1 n-butanol/toluene. The combined organic 
layers are dried over sodium sulfate and concentrated. SCX ion-exchange 
chromatography afforded 1 .50 g (87%) of the title compound. Electrospray MS M+l ion= 
174. 'H-NMR (methanol-dt, 200 MHz): 6.95-6.78 (m, 2H), 3.14 (t, 2H, J= 7.0 Hz), 2.86 
(t, 2H, J= 7.3 Hz). ' 

Step3 

[2-(3,5-Difluoro-4-hydroxy-phenyl)-ethyi]-carbamic acid /erf-butyl ester 
BocHNk 

OH 
F 

Dissolve amine obtained in step 2 above (1.5 g, 8.67 mmol) in dry THF (22 mL) under N2 
atmosphere, add a solution of di-tertbutyl dicarbonate (1 .89 g, 8.67 mmol) in THF (22 .' 
mL), stir the mixture at room temperature overnight. Eliminate the solven. Purify by flash 
chromatography (eluent: EtOAc/hexane 1/4 and 1/1) to obtain the desired compound 
(1 .40 g). 'H-NMR (CDCI3, 200 MHz): 6.85-6.66 (m, 2H), 3.31 (q, 2H, J= 6.2 Hz), 2.69 (t, 
2H, J=7.0Hz), 1.44 (s,9H): 

Step 4 . 

{2-[4-(5-Cyano-pyridin-2-yloxy)-3,5-difluoro-phenyl]-ethyl}-carbamic acid rert-butyl 
esther 




BocHN 




N 



F 



A solution of phenol obtained in step 3 above (1.31 g, 4.8 mmol), 6-chloronicotinonitrile 
(700 mg, 5.04 mmol) and sodium hydride (290 mg, 7.2 mmol) in DMSO (25 mL) is 
stirred at room temperature for 1 8 h. Pour the mixture into iced water and extract the 

■1 

aqueous layer with EtOAc. Dry the organic layer over Na 2 S0 4 , filtrate and eliminate the 
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solvent. Purify by flash chromatography (EtOAc/hexane 20/80 and 34/66) to get the title 
compound (950 mg, 51%). 'H-NMR (CDCI 3 , 200 MHz): 8.41 (dd, 1H, J= 0.8 and 2.1 
Hz), 7.97 (dd, 1H, J= 2.4 and 8.6 Hz), 7.1 8 (dd, 1H, J= 0.8 and 8.6 Hz), 6.92-6.81 (m, 
2H), 3.39 (q, 2H, J= 6.9 Hz), 2.81 (t, 2H, J= 6.7 Hz), 1.45 (s, 9H). 

Step 5 

{2-[4-(5-Carbamoyl-pyridin-2-yloxy)-3,5-difluro-phenyl]-ethyl}-carbamic acid tert-butyl 
esther 

O 



BocHN 




F 



The compound of step 4 is subject to hydrolysis using hydrogen peroxide and potassium 
carbonate. The details of the hydrolysis procedure to form the amide form nitrile have 
been described exhaustively somewhere in P-15876. 

'H-NMR (metanol-d,, 300 MHz): 8.58 (d, 1H, J= 2.4 Hz), 8.31 (dd, 1H, J= 2.4 and 8.7 
Hz), 7.19 (d, 1H, J= 8.7 Hz), 7.02-6.98 (m, 2H), 3.35-3.30 (m, 2H), 2.81 (t, 2H, J= 7.1 
Hz), 1.44 (s, 9H). 

Step 6 

6-[4-(2-Amino-ethyl)-2,6difluoro-phcncxy]-nicotinamide 

O 




F 



To a solution of compound of step 5 (930 mg, 2.37 mmol) in CH 2 C1 2 (50 mL), 
trifluoroacetic acid is added (4.7 mL, 61.5 mmol). Stir the reaction mixture at room 
temperature for 2h. Eliminate the solvent and purify by SCX column to obtain the title 
compound (658 mg, 95%). Electrospray MS M+l ion: 294. 'H-NMR (metanol-dU, 200 
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MHz): 8.56 (d, 1H, J= 2.4 Hz), 8.30 (dd, 1H, J= 2.4 and 8.9 Hz), 7.18 (d, ,1H, J= 8.9 Hz), 
7.05-6.95 (m, 2H) 5 2.96-2.74 (m, 4H). 

Step 7 

Combine 3-methyl-butylaldehyde (26|JLl 3 0.24 mmol), amine from step 6 above and 3A 
molecular sieves (900 mg) in methanol (3 mL), stir the mixture at room temperature 

overnight. Add NaBHU (45 mg, 1.20 mmol) and stir at room temperature for 3 hours. 

Filtrate the mixture over celite and eliminate the solvent. Submit the crude to a SCX 
column to obtain a solid wich was further purified by HPLC (Column: X-Terra MS CI 8. 

A= 10 Mm NH4HCO3 pB8/B= CH 3 rN. Gradient mode: frcrn 30 to 70% B. Flow rats: 

lmL/min) to obtain the title compound (42 mg). Electrospray MS M+l ion = 364. 1 H- 
NMR (metanol-d,, 300 MHz): 8.60 (d, 1H, J= 2.0 Hz), 8.32 (dd, 1H, J= 2.2 and 8.5 Hz), 

7.19 (d, 1H, J= 8.7 Hz), 7.01-6.98 (m, 2H), 2.85 (m, 4H), 2.63 (m, 2H), 1 .62 (m, 1H), 
1 .42 (q, 1H, J= 7.3 Hz), 0.92 (d, 6H, J= 6.5 Hz). 

By the method of example 665 the following examples (examples 666-669) were 
prepared. The purification process is described in each case 

Example 666 

6-{4-[2-(3,3-Dimethyl-butylamino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 




Purification: HPLC (Column: X-Terra MS CI 8. A= 1 0 Mm NH4HCO3 pH8/B= CH 3 CN. 
Gradient mode: from 30 to 99% B. Flow rate: lmL/min ). Electrospray MS M+l ion = 
378. ] H-NMR (metanol-d^ 300 MHz): 8.48 (d, 1H, J= 2.4 Hz), 8.23 (dd, 1H, J= 2.4 and 
8.5 Hz), 7.12 (d, 1H, J= 8.5 Hz), 7.00-6.93 (m, 2H), 2.91-2.78 (m, 4H), 2.67-2.61 (m. 
2H), 1.43-1.38 (m, 2H), 0.87 (s, 9H). 
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Example 667 

6-[2,6-Dif]uoro-4-(2-pentylamino-ethyl)-phenoxy]-nicotinamide 

O 




F 



Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH4HCO3 pH8/B= CH3CN. 
Gradient mode: from 25 to 70% B. Flow rate: lmL/min). Electrospray MS M+l ion = 
364. 'H-NMR (metanol-d,, 300 MHz): 8.59 (d, 1H, 1= 2.4 Hz\ 8.32 (dd, 1H, J= 2.4 and 
8.7 Hz), 7.19 (d, 1H, J= 8.7 Hz), 7.02-7.00 (m, 2H), 2.88 (m, 4H), 2.65 (t, 2H, J= 7.3 Hz), 
1 .55 (m, 2H), 1 .35 (m, 4H), 0.93 (t, 3H, J= 6.7 Hz). 

Example 668 

6-{4-[2-(Cyclohexylmethyl-amino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 




Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH4HCO3 pH8/B= CH 3 CN. 

Gradient mode: from 30 to 99% B. Flow rate: lmL/min). Electrospray MS M+l ion = 
390. 'H-NMR (metanol-d 4 , 300 MHz): 8.48 (d, 1H, J= 2.4 Hz), 8.23 (dd, 1H, J= 2.4 and 

8.9 Hz), 7.1 1 (d, 1H, J= 8.8 Hz), 6.99-6.92 (m, 2H), 2.83 (m, 4H), 2.47 (d, 2H, J= 6.9 
Hz), 1.72-1.59 (m, 5H), 1.55-1.41 (m, 1H), 1.31-1.05 (m, 3H), 0.94-0.81 (m, 2H). 

Example 669 

6-{4-[2-(Cyclopiopylmetliyl-amino)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 



BNSDOCID <WO__2004026305A1 JA> 



WO 2004/026305 



PCT/US2003/026300 



417 




Purification: HPLC (Column: X-Terra MS CI 8. A= 10 Mm NH4HCO3 pH8/B= MeOH. 
Gradient mode: from 35 to 80% B. Flow rate: lmL/min). Electrospray MS M+1 ion = 
348. 1 H-NMR (metanol-d^ 300 MHz): 8.59 (d, 1H, J= 2.4 Hz), 8.32 (dd, 1H, J= 2.4 and 
8,7 Hz), 7.19 (d, 1H, J= 8.7 Hz), 7.02-7.00 (m, 2H), 2.93-2.83 (m, 4H), 2.50 (d, 2H, J= 
6.9 Hz), 1.1 0-0.90. (m, 1H), 0.55-0.49 (m, 2H), 0.20-0.15 (m, 2H). 

General Procedure:Reductive Amination (Examples 670-693V 

To a mixture of amine (1 equiv), aldehyde (1.5 equiv) in 5% AcOH/methanol (0.2 M) 
was added NaCNBH4 (5 equiv) and tlie resulting reaction mixture was stirred for 2 hours 
under nitrogen atmosphere at room temperature. The reaction can be monitored by 
electrospray MS or TLC. Ethyl acetate was added to the reaction mixture and washed 
twice with saturated aqueous solution of NaHC0 3 . The organic layer was separated,, dried 
over anhydrous NaSCU and the solvent evaporated to yield a residue which was purified 
by flash chromatography using chloroform/ethanol/NH40H, 94.5/5/0.5) to afford the title 
compound as a white solid; 

Example 670 

6-[4-((3-MethyI-butyl), cyclopropylmethyl amino methyl)-2-fluoro phenoxy] , 
nicotirionarnide 



CONbL 




The title compound was prepared by reductive amination of 6-[2-fluoro-4-((3-methyl- 
butyl) aminomethyl)phenoxy]nicotinamide with cyclopropylcarboxaldehyde. 
83% Yield. Mp94-5°C. , ^ 
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'HNMR (CHC1 3 -J 3 ) 5: 8.55 (d, 1H,J = 2.4 Hz), 8.15 (dd, 1H, J = 8.5, 2.4 Hz), 7.28-7.10 
(m, 3H), 6.98 (d, 1H, J = 8.5 Hz), 6.53 (bs, 2H), 3.62 (s, 2H), 2.56 (t, 2H, J = 7.4 Hz), 
2.33 (d, 2H, J = 7.4 Hz), 1.65-1.55 (m, 1H), 1.55-1.40 (m, 2H), 0.85 (d, 6H+1H, .7=6.5 
Hz), 0.47 (m, 2H), 0.53 (m, 2H). 

I3 CNMR (CHCl 3 -^ 3 ) 5: 167.9, 165.4, 156.4, 153.1, 147.6, 139.7, 139.3, 125.0, 123.5, 
1 17.3, 1 10.9, 59.0, 58.0, 52.3, 36.2, 26.6, 23.1, 8.9, 4.3. 
MS (Electrospray): 386.2 (M + +l). 

Example 671 

6-[4-((3-MetbyJ-butyl), cyclohexylmethyl amino methy])-2-f]noro nbenoxy] 
nicotinonamide 




The title compound was prepared by reductive animation of 6-[2-fluoro-4-((3-methyl- 
buty]) ammomethy])phenoxy]nicotirmmide with cyclohexy]carboxaldehyde. 
71% Yield. Mp 110-1°C 

'H NMR (CHCh-di) 6: 8.55 (d, lH,./= 2.3 H2) ; 8.15 (dd, lH,J = 8.6, 2.3 Hz), 7.28-7.10 
(m, 3H), 6.98 (d, 1H, J = 8.6 Hz), 6.37 (bs, 2H), 3.49 (s, 2H), 2 AO (t. 2H, J = 7.2 Hz), 
2.15 (d, 2H, J = 7.2 Hz), 1.75-1.10 (m, 13H), 1.55-1.40 (m, 2H), 0.83 (d, 6H+1H, J = 6.6 
Hz). 

13 C NMR (CHCl 3 -d 3 ) 5: 167.8, 165.5, 156.4, 153.1, 147.5, 139.7, 139.1, 124.9, 123.5, 
1 17.2, 1 10.9, 69.0, 61.8, 58.9, 52.9, 43.0, 36.5, 32.2, 29.9, 26.5, 23.0. 
MS (Electrospray): 428.4 (M + +l). 



BNSDOCID <WO 2004026305A1_IA> 



WO 2004/026305 



PCT/US2003/026300 



419 



.. "' - . , • '•'<•• . Example 672 .. T . 

6r[4-(((3-Pyridylethyl), ethyl amino methyl)-2-fluoro phenoxy] nicotinonamide 



CONK, 




The title compound was prepared by reductive aminatiori of 6-[2-fluoro-4-((3-methyl- 
butyl) aminomethyl)pherioxy]nicotinarhide with acetaldehyde. 

51% Yield. " ' '.''.* .-. '.. V-? ■ - ' • • 

'H NMR (CHCl 3 -i) 8: 8.58 (bs, 1H), 8.40 (bs, 2H), 8.20 (dd, IB, J = 8.9, 2.4 Hz), 7.45 
(d, 1H, J= 7.7 Hz), 7.25 (dd, 1H, 7 = 7.9, 3.8 Hz), 7.1 5^7.00 (m, 4H), 6.80 (bs, 1H), 6.20 
(bs, 1H), 3.59 (s, 2H), 2.70 (m, 4H), 2^55 (c, 2H; J =7.0 Hz), 1,04 (t, 3H, J = 7.0 Hz). 
13 C NMR (CHCl 3 -4>) 8: 167/7i 165.3, 156.4, 153.1, 150.3, 147.6, 139.8, 139.5, 139.4, 
139.3, 136.8, 136.4, 125.0, 124.7, 123.6, 116.9, 1 10.9, 57.6, 57.7, 47.7, 31.3, 12.2. . 
MS (Electrospray): 395:4 (I^r+l.). " 

. Example 673 

6-[4-(Cyclopropyl methyl amino methyi)-2-fluoro phenoxy] nicotinonamide 



CONH, 




The title product was, prepared following standard reductive amination techniques with 
.cyclopropylmethyl amine and 6-(4-formyl-2-fJuorophenoxy Nicotinamide. 

58% Yield. MP 128-9°C - ",[■':'- / - 

'HNMR (MeOH-^) 8: 8.60 (d, 1H, j=2.4 Hz); 8.27 (dd, 1H, J = 8.7, 2.4 Hz), 7.33-7.18 
(m, 3H)i 6.98 (d, 1H, J . = 8.7 Hz), 3;81 (s, 2H), 2.44 (d, 1 H, J ='6.7 Hz), 1.00(m, 1H), 
0.51 (m,2H), 0.16 (m, 2H). . '. 
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13 C NMR (MeOH-J 4 ) 5: 170.0, 166.6, 157.9, 154.6, 149.1, 141.0, 140.7, 126.8, 126.3, 
125.3, 118.2, 111.8,55.2, 53.7, 11.8,4.5. 
MS (Electrospray): 316.1 (M + + 1 ). 

Example 674 

6-[4-(Cyclohexyl methyl amino methyl)-2-fluoro phenoxy] nicotinonamide 

The title product was prepared following standard reductive amination techniques with 

cyclohexylmethyl amine and 6-(4-formyl-2-fluorophenoxy)nicotinamide. 




F 



58% Yield. MP 152-3°C. 

J H NMR (MeOH-rf 4 ) 5: 8.60 (d, 1H,7 = 2.2 Hz), 8.26 (dd, 1H, J = 8.5, 2.2 Hz), 7.35-7.15 
(m, 3H), 7.01 (d, 1H, J= 8.7 Hz), 3.78 (s, 2H), 2.45 (d, 1H, J= 6.7 Hz), 1.90-1.65 (m, 
5H), 1.55 (m, 1H), 1.45-1.15 (m, 3H), 1.00-0.80 (m, 2H). 

I3 CNMR (MeOH-rf 4 ) 5: 170.0, 166.7, 157.9, 154.6, 149.1, 141.2, 140.8, 126.8, 126.3, 
125.3, 118.2, 1 1 1.7, 57.0, 54.1, 39.2, 32.9, 28.1, 27.5. 
MS (Electrospray): 358.1 (M + +l). 
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Example 675 

6-[4-(Cycloheptylamino rnethyl)-2-fluoro phenoxy] nicotinonamide 
The title product was prepared following standard reductive amination techniques with 
cycloheptylamine and 6-(4-fonnyl-2-fluorophenoxy)nicotinamide. 




r 



69% Yield. 

] H NMR (MeOH-</ 4 ) 5: 8.59 (d, 1H 3 7= 2.2 Hz), 8.26 (dd, 1H, J = 8.5, 2.2 Hz), 7.34-7.18 
(m, 3H), 7.10 (d, 1H, J = 8.7 Hz), 3.80 (s, 2H), 2.75 (bs, 1H), 1.85-1.70 (m, 5H), 1.70- 
1.35 (m, 7H). 

13 CNMR (MeOH-<* 4 ) 8: 170.0, 166.7, 157.9, 154.6, 149.1, 141.2, 126.8, 126.4, 126.3, 
125.3, 1 1 8.3, 1 1 1 .7, 58.3, 34.9, 28.6, 27.4, 25.8. 
MS (Electrospray): 358.1 (M + +l). 

Example 676 

6-[4-(Cycloocty}amino methyl)-2-fluoro phenoxy] nicotinonamide 




F 

The title product was prepared following standard reductive amination techniques with 
cyclooctylamine and 6-(4-formyl-2-fluorophenoxy)nicotinamide in 49% Yield. 
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'H NMR (MeOH-J 4 ) 5: 8.59 (d, 1H, J= 2.4 Hz), 8.26 (dd, 1H, J = 8.7, 2,4 Hz), 7.40-7.20 
(m, 3H), 7.08 (d, 1H, J = 8.7 Hz), 3.78 (s, 2H), 2.68 (bs, 1H), 2.00-1 .85 (m, 2H), 1 .80- 
1.40 (m, 14H). 

13 CNMR (MeOH-d 4 ) 5: 170.0, 166.7, 157.9, 154.6, 149.1, 141.1, 140.9, 126.8, 126.3, 
125.3, 118.2, 1 11.7, 59.6, 51.4, 38.8, 35.6, 29.7, 26.0. 
MS (Electrospray): 372.3 (M + +l). 

Example 677 

6-[4-(?err-butyIamino methyl)-2-fluoro phenoxy] nicotinonamide 




F 



The title product was prepared following standard reductive amination techniques with 
/e;7-butylamine and 6-(4-fonnyl-2-fluorophenoxy)nicotinamide in 12 % yield. 
'HNMR (MeOH-d 4 ) 5: 8.58 (d, 1H, J=2.4 Hz), 8.27 (dd, 1H, J =8.7, 2.4 Hz), 7.35-7.20 
(m, 3H), 7. 1 0 (d, 1 H, J = 8.7 Hz), 3 .75 (s, 2H), 1 .22 (s, 9H). 

,3 C NMR (MeOH-rf 4 ) 5: 170.1, 166.7, 157.6, 154.6, 149.0, 141.6, 141.5, 126.8, 126.4, 
125.3, 118.4, 111.6, 52.4, 47.5,29.1. 
MS (Electrospray): 318.1 (M + +l). 

Example 678 

6-[4-(2-furyImethyl amino methyI)-2-fluoro phenoxy] nicotinonamide 
The title product was prepared following standard reductive amination techniques with 2- 
furyhnethylamine and 6-(4-formyl-2-fluorophenoxy)nicotinamide. 




F 

27% Yield. 
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'H NMR (MeOH-rf 4 ) 5: 8^60 (d, 1H, J= 2.0 Hz), 8.26 (dd, 1H, J - 8.7, 2.0 Hz), 7.46 (bs, 
1H), 7.30-7.15 (mi 3H), 7,08 (d, 1H, J = 8:5 Hz), 6.37 (bs, 1H), 6.29 (bs, 1H), 3.77 (s, !• . 
4H). ... .' . .'•■>"■ ] ;. . . ;.. ..' , ' , • "-. \. . ' - . 

I3 C NMR (MeOH-rf 4 ) 5: 170:0, 166.7, 158.0, 154.8, 149.1, 143/7, 141.2, 140.5, 140.4, 
.126.8, 126,4, 126.3, 125.3, 118.3, 111.7, 1.09.1, 52.9,46.0. „ . ,. . ../.-.' '. '. 

MS (Electrospray): 342.1 (M + +l). ;': 

Example679 • 

(S)-6-t4-(Methylbenzyi amino methyl)-2-fluoropiienoxy] nicotinonamide 
The title compound prepared following' standard reductive aininf.tion with (S)- 
methylbenzyl amine and 6-(4rfonnyl-2-fluorophenoxy)nicotinarriide. 



CONH, 




50% Yield. . * . ... 

'H NMR (MeOH^ 4 ) 5: 8.59 (d, 1H, J= 2.0 Hz), 8.30 (dd, 1 H, J ~ 8.5, 2.0 Hz), 7.40-7,30 

(m, 4H), 7.28 (m, 1H), 7.18 (m, 2H), 7.09 (m, 2H), 3.81 (c, 1H, J = 6.7 Hz), 3.60 (AB 

system, 2H), 1.39 (d, 3H, J = 6.7 Hz). .. .. "• : 

I3 C NMR (MeOH-^4) 8: l76.C 1 .66.7, 157.9,, 154.6, 149.0, 146.4, 141 X 130.0, 128.4, 

127.2, 126.8,126.3,126.2, 125.2, 118.1, 111.7, 58.9* 5L7, 24:5. 

MS (Electrospray): 366.1 (M + +l)^ . . . ' / 
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Example 680 

(R)-6-[4-(Methylbenzyl amino methyl)-2-fluoro phenoxy] nicotinonamide 
The title compound was prepared following standard reductive animation with (R)- 
methylbenzylamine and 6-(4-formyl-2-fluorophenoxy)nicotinamide. 




F 



39% Yield. 

] H NMR (MeOH-rf 4 ) 8: 8.59 (d, 1H, J = 2.0 Hz), 8.30 (dd, 1H, J = 8.5, 2.0 Hz), 7.40-7.30 
(m, 4H), 7.28 (m, 1H), 7.18 (m, 2H), 7.09 (m, 2H), 3.81 (c, 1H, J- 6.7 Hz), 3.60 (AB 
system, 2H), 1.39 (d, 3H,7= 6.7 Hz). 

,3 C NMR (MeOH-rf 4 ) 6: 170.1, 166.7, 157.9, 154.6, 149.0, 146.4, 141.2, 130.0, 128.4, 
127.2, 126.8, 126.3, 126.2, 125.2, 118.1, 111.7,58.9, 51.7, 24.5. 
MS (Electrospray): 366.1 (M + +l). 



Example 681 

Synthesis of 6-(4-Ethylaminomethyl-2-fluoro-phenoxy)-nicotinamide 

O 




F Using ethylamine and 2-fluoro-4- 

formylphenoxynicotinamide, the title product was obtained in 72% Yield 
'H NMR (DMSO, 300 MHz) 8: 8.54 (dd, J = 1.8, 1H), 8.27 (dd, J = 7.4, 1 .6 Hz, 1H), 
8.00 (br s, 1H), 7.46 (br s, 1H), 7.3-7.1 (m, 4H), 3.68 (s, 2H), 2.49 (q, 2H), 1.02 (t, J = 
4.6 Hz, 3H). 

MS (Electrospray): (M + +l) 290.2 
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Example 682 

Synthesis of 6-(2-Fluoro-4-propylaminomethyl-phenoxy)-nicotinarnide 



O 




Using n-propylamine and 2-fluoro-4-foimylphenoxynicotinamide, the title product was 
obtained. 

MS (Electrospray): (M + +l) 304.2 (M + -l) 302.3 

HPLC = 90% @ 5.66m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, k=254nM.de 

Example 683 

Synthesis of 6-(2-Fluoro-4-hexylaminomethyl-phenoxy)-nicotinamide 

O 




Using hexyl amine, and 2-fluoro-4-formylphenoxynicotinamide f he title product was 
obtained. 

MS (Electrospray): (M++1) 346.2 (M + -l) 344.4 

HPLC = 98% @ 5.98m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, A==254nM.de 
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Example 684 

Synthesis of 6-[2-Fluoro-4-(isobuty]amino-niethyl)-phenoxy]-nicotijianiide 

O 




F 

Using isopropyl amine and 2-fluoro-4-foimylphenoxynicotinamide ? the title product was 
obtained. 

MS (Electrospray): (M + +l) 318.2 

HPLC = 94% @ 5.72m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, A=254nM.de 

Example 685 

Synthesis of 6-[2-Fluoro-4-(isobuty]amino-methyl)-phenoxy]-nicotinamide 

O 



Using 2,2-dimethylpropy] amine and 2 fluoro-4-formyiphenoxynicotinamide, the title 
product was obtained. 

MS (Electrospray): (M + +l) 332.2 (M + -l) 330.4 

HPLC = 99% @ 5.79m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, A,=254nM.de 
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Example 686 

Synthesis of 3-Fluoro-4- {4-[(2-pyridin-2-yl-ethylamino)-methyl]-phenoxy } -benzamide 



r^N o 




Using 2-pyridino-2-ethylamine and 4-formyIphenoxy-3-fluorobenzamide (Example 243, 
step3), the title product was obtained in 52% Yield. 

'HNMR(CD 3 OD,300 MHz) 8: 8.41 (d,J= 1.8, 1H). 8.37 (dd., ./ = 4 8, 1.5 Hz, 1H), 
7.78 (d,J = 1.8, 1H), 7.74-7.64 (m, 2H), 7.38-7.33 (m, 3H), 7.07-6.97 (m, 3H), 3.77 (s, 
2H), 2.85 (s, 4H). 

HPLC = 94% @ 5.56m (5/95 to 95/5 ACN/(0.1%TFA in water) over 1 0 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, X=254nM.de 
MS (Electrospray): (M + +l) 366.1 (M + -l) 364.3 

Example 687 

Synthesis of 2-Fluoro-4- {4-[(3-methyl-butylamino)-methyl]-phenoxy} -benzamide 

O 




Using 3-methylbutyJamine and 4-formylphenoxy-2-fluorobenzamide, the title product 
was obtained in 10% Yield. 

! H NMR (CD 3 OD, 300 MHz) 8: 7.82 (m, 1H), 7.42 (d, J = 8.7Hz, 2H), 7.07 (d, J = 8.7 
Hz, 2H), 6.83 (dd, J = 6.9, 2.1 Hz, 1H), 6.72 (dd, J = 12.6, 2.1 Hz, 1H), 3.77 (s, 2H), 
2.65-2.59 (m, 2H), 1.66-1.57 (m, 1H), 1.47-1.40 (m, 2H), 0.91 (d, J= 6.6 Hz, 6H). 
MS (Electrospray): (M + +l ) 33 1 .2 
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Synthesis of 3-Methoxy-4- {4-[(3-methyl-butylamino)-methyl]-phenoxy} -benzamide 



Using 3-methylbutylamine and 4-formylphenoxy-3-methoxybenzamide, the title product 
was obtained in 15% Yield. 

] H NMR (CD 3 OD, 300 MHz) 5: 7.62 (d, J = 2.4 Hz, 1 H), 7.46 (dd, J — 8.1, 1.8 Hz, 1 H), 
7.30 (d 5 J = 8.7, 2H), 6.96 (d, J = 8.1 , 1H), 6.88 (d, J = 8.4, 2H), 3.77 (s, 2H), 2.62-2.57 
(m, 2H), 1.65-1.56 (m, 1H), 1.46-1.38 (m, 2H), 0.90 (d, J= 6.6 Hz, 6H). 
MS (Electrospray): (M + +l) 343.25 

HPLC = 98% @ 5.95m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, X=254nM.de 



Synthesis of 2-Methyl-4- {4-[(3-metliyl-butylamino)-methyl]-phenoxy} -benzamide 



Using 3-methylbutylamine and 4-fomiylphenoxy-2-methylbenzamide, the title product 
was obtained in 71% Yield. 

■H NMR (CD3OD, 300 MHz) 8: 7.42 (d, J = 8.4 Hz, 1H), 7.36 (d, J = 6.6 Hz, 2H), 6.97 
(d, J = 8.4, 2H), 6.67-6.83 (m, 2H), 3.74 (s, 2H), 2.65-2.58 (m, 2H), 2.40 (s, 3H), 1.63- 
1.59 (m, 1H), 1.47-1.39 (m, 2H), 0.91 (d, J= 6.6 Hz, 6H). 
MS (Electrospray): (M++1) 341.3 (M + -l) 239.4 

HPLC = 91% @ 6.07m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Pheny] 4.6mmxl5cmx5micron, X,=254nM.de 




Example 689 
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Example 690 

Synthesis of 3-Methyl-4- {4-[(3-methyl-butylamino)-methyl]-phenoxy} -benzamide 




Using 3-methylbutylamine and 4-fonnylphenoxy-3-methylbenzamide, the title product 
was obtained in 60% Yield. 

] H NMR (CD 3 OD, 300 MHz) 8: 7.81 (d, J = 0.9 Hz, 1H), 7.68-7.64 (m 1H), 7.35 (d, J = 
6.6, 2H), 6.92 (d, J = 6.6, 2H), 6.81 (d, J = 6.6, 1H), 3/75 (s, 2H), 2.64-2.60 (m, 2H), 2.31 
(s, 3H), 1.64-1.60 (m, 1H), .1.47-1.41 (m, 2H), 0.92 (d,J = 6.6 Hz, 6H). 
MS (Electrospray): (M + +l) 327.2 

Example 691 

3-Fliioro-4-{4-[3-methylbutylamino)-niethyl]phenoxy}-benzamide 




Reductive amination using the intermediate of Example 243, step 3, and 3- . 
methylbutylamine, afforded the title compound in 96% Yield 

] H NMR (CD3OD, 200 MHz) 6: 7.76 (dd, J = 11.6, 2.2 Hz, 1H), 7.69-7.63 (m, 1H), 7.36 
(d, J « 6.7 Hz, 2H), 7.08-6.97 (m, 3H), 3.73 (s, 2H), 2.65-2.55 (m, 2H), 1 .67-1 .53 (m, 
1H), 1.47-1.36 (m, 2H), 0.90 (d, J = 6.4 Hz, 6H). 

HPLC = 98% @ 6.00m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, X^=254nM.de 
MS (APCI): (M + +l) 331.1 

Example 692 

3-F]uoro-4-{4-[(3,3-Dimethyl-butylamino)-methy]-phenoxy}-3-fluoro-benzamide 
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F 



Reductive animation using the intermediate of Example 243 step 3, and 3,3- 
dimethylbutylamine, afforded the title compound in 62% Yield 

] H NMR (CD 3 OD, 200 MHz) 5: 7.76 (dd, J = 1 1 .6, 2.2 Hz, 1H), 7.74-7.64 (m, 1H), 7.36 
(d, J = 6.7 Hz, 2H), 7.08-6.97 (m, 3H), 3.73 (s, 2H), 2.64-2.56 (m, 2H), 1.49-1.41 (m, 
2H),2.1(s, 9H). 
MS (APCI): (M + +l) 345.2 

Example 693 

3'Fluoro-4-(4-pentylaminomethyl-phenoxy)-benzamide 

O 




F 



Reductive animation using the intermediate of Example 243 step 3, and pcniylamine. 
afforded the title compound in 94% Yield. 

l H NMR (CD 3 OD, 200 MHz) 8: 7.77 (dd, J = 11.6, 2.2 Hz, 1H), 7.74-7.69 (m, iH), 7.36 
(d, J = 6.7 Hz, 2H), 7.08-6.97 (m, 3H), 3.73 (s, 2H), 2.60-2.53 (m, 2H), 1.57-1.50 (m, 
2H), 139-1.29 (m 5 4H), 0.91 (t, J = 6.7 Hz, 3H). 
MS (APCI): (M + +l) 331.1 

Example 694 

3,5-Difluoro-4-{4-[3-methyl-butylamino)-methyl]-phenoxy}-benzamide 
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Step 1 




3,5-Difluoro-4-(4-formyl-phenoxy)benzonitrile F 

Basic displacement reaction of 4-hydroxy benzaldehyde and 3,5-difluorobenzonitrile 

using potassium carbonate in anhydrous DMF at reflux temperatures affords the above 

compound. 

76% Yield 

'H NMR (CDC1 3 , 200 MHz) 8: 9.93 (s, 1H), 7.87 (d, J = 8.8 Hz, 2H), 7.38 (d, J = 6.6 Hz, 
2H), 7.04 (d, J = 8.4 Hz, 2H). 

,3 C NMR (CDC1 3 , 300 MHz) 5: 189.9, 157.4, 152.0 (d, , J CF = 252.1), 146^9 (d, V C f= 
11.0), 132.2, 132.0, 129A 128.7, 128.6, 120.3, 120.0, 119.9 (d, V C f= 1 .4), 116.7, 116.3 
(d, 3 J C f= 2.3), 107.1 (d, 2 J C f= 8.1), 15.0. 

Step 2 

O 




3,5-Difluoro-4-(4-formyl-phenoxy)benzamide F 

Hydrolysis of the compound of step 1 using hydrogen peroxide and potassium carbonate 

in DMSO as described previously afford the above compound in 99% yield. 

] H NMR (DMSO, 200 MHz) 5: 9.89 (s, 1H), 8.15 (brs,lH), 7.90 (d, J = 8.8 Hz, 2H), 7.80 

(d, J = 8.8 Hz, 2H), 7.71 (brs,lH), 7.18 (d, J = 8.8 Hz, 2H). 

MS (APCI): (M + +l) 278.0 (MM) 276.0 
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Step 3 

3,5-Difluoro-4-{4-[3-methyl-butylamino)-metliyl]-phenoxy}-benzamide 




F 



Reductive animation of the compound of step2 with 3-methylbutylamine affords the tittel 
compound in 61% Yield 

'H NMR (CD 3 OD, 200 MHz) 8: 7.66 (d, J = 8.9 Hz, 2H), 7.31 (d, J = 8.6 Hz, 2H), 6.91 
(d, J= 8.6 Hz, 2H), 3.70 (s, 2H), 2.60-2.53 (m, 2H), 1.66-1.49 (m, 1H), 1.46-1.35 (m, 
2H), 0.89(d, J = 6.4 Hz, 6H). 
MS (APCI): (M + +l) 349.1 

Example 695 

Synthesis of 3-Fluoro-4-(4-{[methyl-(3-methyl-butyl)-amino]-methyl}-phenoxy)- 

benzamide 



O 




F 



Reductive amination using formaldehyde and the compound of Example 691 affords the 
title product. 

'HNMR (CD3OD, 300 MHz) 5: 7.76 (dd,J = 1 1.4, 1.8 Hz, 1H), 7.68-7.65 (m, 1H), 7.34 
(d, J = 6.6, 2H), 7.08 (m, 1H), 7.00 (d, J = 6.6, 2H), 3.51 (s, 2H), 2.44-2.39 (m, 2H), 2.20 
(s,3H), 1.60-1.55 (m, 1H), 1 .47-1 .39 (m, 2H), 0.90 (d, J = 6.6 Hz, 6H). 
MS (Electrospray): (M*"+l) 345.2 (M + -l) 343.3 
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Example 696 

Synthesis of 3,5-Difluoro-4-(4^{[methyH3-m^ 

benzamide 




Reductive amination using formaldehyde and the compound of Example 694, step3 

affords title product in 66% Yield. - 

} H NMR (CD 3 OD, 300 MHz) 5: 7.66 (d, J = 9.0 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 6,90 

(d, J = 8.4 Hz, 2H), 3.47 (s,.2H), 2.41-2.36 (m, 2H), 2.17 (s, 3H), ' L60-i:50 (m, 1H), 

1.45-1.39 (m, 2H), 0.88 (d, J = 6.6 Hz, 6H). 

MS (Electrospray): (M + +l) 363.2 (M+-1) 361.3 

Example 697 




Synthesis of 

To a solution of Example 227 in chloroform was added m-CPBA (1.01 equiv) and the 
reaction mixture stirred for 6 hours at room temperatures It was quenched with few drops 
of sodium bicarbonate. The organic phase was separated arid dried over magnesium 
sulphate, filtered and concentrated to yield a white solid. Purify by eluting through a 5 g 
1SCO® column CHC1 3 : 30 %,(EtOH,: NHUOH 10 %) to afford the title compound as a 
solid. 
20% Yield 

*H NMR (CD3OD, 300 MHz) S: 8.59 (dd, J = 1.8, 0.9 Hz, 1H), 8.28-8.25 (m, 1H), 7.55 
(s, 1H), 7.46 (d, J = 8.4, Hz, 1H), 7.1 1 (d, J - 8.1 Hz, iH), 7.03 (d, J = "8.7 Hz, 1H), 4:37 
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(q, 2H), 3.12-3.07 (m, 2H), 2.99 (s, 3H), 2.17 (s, 3H), 2.00-1.80 (m, 1H), 1.81-1.70 (m, 
1H), 1.69-1.60 (m, 1H), 0.98 (dd, J =6.6, 1.2 Hz, 6H). 
MS (Electrospray): (M + +l) 358.1 (M + -l) 356.3 

HPLC = 90% @ 5.94m (5/95 to 95/5 ACN/(0.1%TFA in water) over 10 minutes, Zorbax 
SB-Phenyl 4.6mmxl5cmx5micron, X=254nM.de 

Example 698 

4-{2-Chloro-4-[(2-thiophen-2-yl-etliylamino)-methyl]-phenoxy}-benzamide 




Step 1: Preparation of Intermediate 1 
4-(2-Ch]oro-4-formyl-phenoxy)-benzamide 
O O 




CI 



Mix 3-chloro-4-fhiorobenzaldehyde (3.28 g, 20.7 mmol), 4-hydroxybenzamide (3.12 g, 
22.7 mmol), potassium carbonate (4.29 g, 31.0 mmol) and dimethylacetamide (80 mL) in 
a flask. Heat the reaction to 100 °C for 3 hours. Let cool to ambient (room) temperature 
and pour into water (200 mL). After trituration, filter the solid formed and dry on a 
vacuum pump to obtain the product (5.35 g, 94%). *H NMR (DMSO-d 6 ) 9.94 (s, 1H), 
8.13 (d, J = 1.7 Hz, 1H), 7.98 (bs, 1H), 7.94 (d, J = 8.5 Hz, 2H), 7.88 (dd, J = 1.7 Hz, 8.5 
Hz, 1H), 7.36 (bs, 1H), 7.21 (d, J = 8.5 Hz, 1H), 7.14 (d, J = 8.5 Hz, 2H). 

Step 2: 
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Mix 4-(2-ch]oro-4-f6imyl-phenoxy)-benzamide (0.19 g, 0.70 mmol), 2-thiopheri-2-ylr 
ethylamine (0.074 mL, 0.63 mmol), and methanol (8 mL) in a 20 mL vial. After the 
reaction mixture solubilizes 51 add 3 A molecular sieves (0.50 g) and stir for 8 hrs. Cool in 
an ice bath for 10 min and add soditim borohydride (0.048 g, 1 .27 mmol). Remove ice 
bath and stir for 2 hrs. Purify by placing directly onto an SCX column (5 g) using 
methanol to load and wash and 2M NH 3 in CH 3 OH as eluant to obtain the product (0.23 
g, 94%), serial number 2136018. Mass spectrum (ion spray): m/z = 387.2 (M+l); ] H 
. NMR (DMSO-d^) 7.89 (bs, 1H), 7.86 (d, J = 8.5 Hz, 2H), 7.57 (s, 1H), 7.34 (d, J = 8.5 
Hz, 1H), 7.30-7.26 (m, 2H), 7.16 (d, J - 8.8 Hz, 1H), 6.95-6.84 (m, 4H), 3.74 (s, 2H), 
2.94 (t, J = 7.1 Hz, 2H), 2.75 (t, J = 7.1 Hz, 2H). \ ; , 

y Example 699 

4T{2-Chlorq-4-[(3,3-dim 

. .Cl , . 

Reducti ve amination of the compound of Example 698, Stepl and 
3,3,dimethylbuty]amine affords the .title product (0.21 g, 99%). .Mass spectrum (ion 
>pray): m/z = 361.3 (M+l); 'H NMR (DMSO-d 6 ) 7.89 (bs, 1H), 7^86 (d, J = 7.7 Hz, 2H),' 
' ' . 7.56 (s; 1H), 7.33 (d, J - S,2 Hz, iH), 7.28 0>s, 1H), 7.16 (d, J = 7.7 Hz, 1H), 6.89 (d, J = 
7.7 Hz, 2H), 3.69 (s,.2H), 2.49 (t, j = 7/7 Hz, 2H), 1.35 (t, J = 7:7 Hz,.2H), 0.85 (s, 9H). 

■ .,'7 - Example 700 • ' • 

. 4-{2-Chlpro-4-[(3-methyl-butylamino)-methyl]-phenoxy}-benzamide .. 




CI. 



Reductive amination of the compound of Example 698, Step! and 3-methylbutylamine 
affords, the title product (0.20 g, 92%). Mass..spectrum (ion spray): m/z = 347.3 (M+l); 
'H NMR (DMSO-de) 7.90 (bs, 1H), 7.86 (d, J = 8.3 Hz, 2H), 7.55 (s, 1H), 7.33 (d, J = 8.3 
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Hz, 1H), 7.28 (bs, 1H), 7.15 (d, J = 8.3 Hz, 1H), 6.89 (d, J = 8.3 Hz, 2H), 3.67 (d, J = 6.7 
Hz, 2H), 2.46 (t, J = 7.8 Hz, 2H), 1.61 (septet, J = 6.7 Hz, 1H), 1.30 (q, J = 6.7 Hz, 2H), 
0.83 (d, J - 6.7 Hz, 6H). 

Example 701 



Step 1 




4-Hydroxybenzaldehyde (2.94 mol), 2-chloro-5-cyanopyridine (2.94mol) and 
approximate! yt 5.7L of dimethylacetamide were stirred under nitrogen atmosphere. 
Potassium carbonate ( 6.1 7mol) was added and the mixture was heated.the at about ] 00 
°C for about 4 hours or until complete as determined by HPLC analysis The mixture was 
The reaction mixture was stirred overnight at room temperature. The product was 
precipitated by adding ice water and allowing lo cool with stirring. The product was 
filtered and the wetcake was rinsed with water. Afer air drying, the product was further 
dried under vacuum at 50 °C. 

Step 2 

O 




The product of stepl (2.86mol), potassium carbonate (1.42mol), and DMSO (2.6L) were 
stirred at room temperature. The mixture was then cooled to 1 8 °C in an ice-bath, 
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followed by the dropwise addition of 30% hydrogen peroxide (321mL, 3,14mol). The 
observed exotherm was controlled to 52 °C by a slow peroxide addition rate and adding 
more ice to the ice-bath. The progress of the reaction was monitored by HPLC which 
showed consumption of the nitrile. The mixture was allowed to warm to room 
temperature, poured into ice water (about 13L) and stirred for 45 minutes. The mixture 
was vacuum filtered and rinsed with water (2 x 3L). The solid was further dried in a 
vacuum oven at 50oC for 3 days to afford approximately80% yield. 

Step 3: 




The product of step 2 (2.28mol), 672 grams of activated molecular sieves, and 
isopentyl amine (3.42mol) were stirred in methanol (12.5L) at room temperature. The 
mixture was stirred overnight (approximately 16 hours) at room temperature. Upon 
consumption of the aldehyde as determined by HPLC ananlysis, sodium borohydride 
((34.50g) was added as a solid in 25 gram portions until used up. The reaction mixture 
was stirred overnight at room temperature and worked as described previously (adjusting 
for larger amounts of compound) following procedures described previously. To afford , 
■about a 93%step 3 yield. 

Step 4 




.HCI 

The product of step 3 (1.60mol) was dissolved in 95:5 EtOH/H^O solvents. The solution 
was heated to 60 °C followed by addition IN HCI solution f 1 .66L) over 15 minutes at 60 
°C. An additional 500 mL of 95:5 ethanol/water was added to rinse in all of the HCI 
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solution. The resulting mixture was stirred at 60 °C for 2 hours. The mixture was 
allowed to cool to room temperature. The mixture was filtered and thesolid was rinsed 
with 4 x 500mL 95:5 ethanol/water. The solide was dried in a vacuum overnight at 45 oC 
until drying loss was negligible. Step 4 yield was about 93%. 

Mass spectrum (ion spray): m/z = 314.7 (M+l), ] H NMR 5 (ppm) 1.03 (d, 6H), 1.78 (s, 
3H), 3.40 (s, 2H), 4.54 (s, 2H), 7.41-7.50 (m, 5H), 7.82-7.85 (m, 2H), 9.06-9.08 (m, 1H), 
9.23-9.25 (m, 1H). 

13 C NMR: 8 (ppm) 20.56 5 25.78,34.71,48.06, 51.67, 112.88, 121.58, 125.66, 130.98, 
133.30, 140.45, 148.98, 152.17, 161.58, 166.30. 

Example 702 

4-(2-Chloro-4-pentylaminomethyl-phenoxy)-benzamide 




Reductive animation of the compound of Example 698, Stepl and pentylamine affords 
the title product t (0.22 g, 98%). Mass spectrum (ion spray): m/z = 347.3 (M+l); ] H 
NMR (DMSO-d 6 ) 7.89 (bs, 1H), 7.86 (d, J = 8.9 Hz, 2H), 7.55 (s, 1H), 7.33 (d, J = 8.4 
Hz, 1H), 7.27 (bs, 1H), 7.15 (d, J = 8.4 Hz, 1H), 6.89 (d, J - 8.9 Hz, 2H), 3.67 (s, 2H), 
2,45 (t, J = 6.7 Hz, 2H), 1.45-1.37 (m, 2H), 1.28-1.23 (m, 4H), 0.87-0.82 (m, 3H). 

Example 703 

3-Chloro-4-{4-[(2-thiophen-2-yl-ethylamino)-methyl]-phenoxy}-benzamide 




CI 



Step 1: 3-Chloro-4-(4-formyl-phenoxy)-benzonitrile 
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. O 




Ci 



Mix 4-hydroxy-benzaldehyde (0.86 g, 7.07 mmol), 3-cWoro-4-fluoro-benzonitrile (1.00 g 5 
6.43 mmol), cesium carbonate (3.14 g, 9.64 mmol) and dimethylacetamide (30 mL) in a 
flask. Heat to 100 °C for 4 hrs! Let cool to room temperature (rt) and pour into water 
(200 mL). After trituration, filter the solid formed and dry on a vacuum pump to obtain 
the product (1.57 g, 95%). ! H NMR (DMSO-d 6 ) 9.96 (s, 1H), 8.29 (d, J = 1.8 Hz, 1H), 
7.97 (d, J = 8.6 Hz, 2H), 7.89 (dd, J = 1.8 Hz 5 8.6 Hz, 1H), 7.35 (d, J = 8.6 Hz, 1H), 7.23 
(d, J - 8.6 Hz, 2H). 
Step 2: 

3 -Chi oro-4-(4-formyl-phenoxy)-benzamide 
O 6 




CI 



Cool a solution of 3-chloro-4-(4-formyl-phenoxy)-benzonitrile (1.57 g, 6.10 mmol) in 
dimethylsulfoxide (50 mL) to 0 °C. Add potassium carbonate (0.42 g, 3.05 mmol) 
followed by 30% aqueous hydrogen peroxide (1 .83 mL, 6.1 0 mmol). Remove the 
cooling bath and let stir at rt for 3 hrs. Pour into water (100 mL) and after trituration, filter 
the solid formed to obtain the product (1 .40 g, 84%). J H NMR (DMSO-d 6 ) 9.93 (s, 1H), 
8.12 (d, J = 1.2 Hz, 1H), 8.10 (bs, 1H), 7.95-7.90 (m, 3H), 7.53 (bs, 1H), 7.34 (d, J = 8.6 
. Hz, 1H), 7.13 (d, J = 8.6 Hz, 2H). 

Step 3: 

Use 3-chloro-4-(4-formy]-phenoxy)-benzamide (0.20 g, 0.71 mmol), 2-thiophen-2-yl~ 
ethylamine (0.075 mL, 0.64 mmol), sodium borohydride (0.049 g, 1.29 mmol) and 
methanol (8 mL) in a procedure and purification similar to that of Example 1, to obtain 
the product (0.24 g, 94%),, serial number 2137632. Mass spectrum (ion spray): m/z = 
387.1 (M+l); l H NMR (CDC1 3 ) 7.93 (d, J = 2.1 Hz, 1H), 7.62 (dd, J = 2.1 Hz, 8.7 Hz, 
1H), 7.31 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 5.2 Hz, 1H), 6.97 (d, J = 8.3 Hz, 2H), 6.93 (dd, 
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J = 3.4 Hz, 5.1 Hz, 1H), 6.88 (d, J = 8.7 Hz, 1H), 6.84 (d, J = 3.1 Hz, 1H), 6.11 (bs, 2H), 
3.81 (s, 2H), 3.05 (t, J = 6.7 Hz, 2H) 5 2.95 (t, J = 6.7 Hz, 2H). 

Example 704 

3-Chloro-4-{4-[(3,3-diiriethyl-butylamino)-methyl]-phenoxy}-benzam 
i O 



Reductive amination of the compound of Example 703, Step 2 and 
3,3,dimethylbuty]amine affords the title product (0.21 g, 98%). Mass spectrum (ion 
spray): m/z = 361 .2 (M+l); ] H NMR (CDC1 3 ) 7.93 (s, 1H), 7.61 (d, J = 7.9 Hz, 1H), 7.33 
(d, J - 7.5 Hz, 2H), 6.97 (d, J - 7.5 Hz, 2H), 6.87 (d, J = 8.3 Hz, 1H), 6.24 (bs, 2H), 3.78 
(s, 2H), 2.65 (t, J - 6.5 Hz, 2H), 1 .43 (t, J = 6.5 Hz, 2H), 0.89 (s, 9H). 

Example 705 

3-Chloro-4-{4-[(3-methy]-butyIamino)-methyl]-phenoxyj-benzamide 
I O 



Preparation using a method similar to Example 703 yields the product (0.21 g 5 93. Mass 
spectrum (ion spray): m/z = 347.2 (M+l); *H NMR (CDC1 3 ) 7.93 (s, 1H), 7.61 (d, J = 8.4 
Hz, 1H), 7.31 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 6.85 (d, J = 8.6 Hz, 1H), 6.49 
(bs, 2H), 3.76 (s, 2H), 2.63 (t, J = 7.3 Hz, 2H), 1.61 (septet, J = 6.5 Hz, 1H), 1.39 (q, J = 
7.3 Hz, 2H), 0.87 (d, J = 6.8 Hz, 6H). 

Example 706 

4-{4-[(3,3-Dimetiiyl-butylamino)-methyl]~2-trifluoromethyl-phenoxy}-benzamide 
hydrocloride 
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o 




HCI 



NH 2 



CF 3 



Stepl 



4-(4-Fonnyl-2-trifluoromethyl-phenoxy)-benzamide 



O 



O 



H 




NH 2 



CF 3 



Preparation using a method similar to Example 703, step 2 yields the product (2.00 g, 
88%). 'H NMR (DMSO-d 6 ) 10.02 (s, 1H), 8.33 (s, 1H), 8.14 (d, J = 8.6 Hz, 1H), 8.00 



Mass spectrum (ion spray): m/z = 395.2 (M+l); 'H NMR (CDC1 3 ) 7.79 (d, J = 8.2 Hz, 
2H), 7.66 (s, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.00-6.94 (m, 3H), 6.33 (bs, 2H), 3.81 (s, 2H), 
2.65 (t, J = 8.2 Hz, 2H), 1 .43 (t, J = 8.2 Hz, 2H), 0.89 (s, 9 H). 

Example 707 

3-Chloro-4-(3-methoxy-4-pentylaminomethyl-phenoxy)-benzamide hydrochloride 

O 



(bs, 1H), 7.97 (d, J « 8.6 Hz, 2H), 7.39 (bs, 1H), 7.22 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 8.6 
Hz, 1H). 



Step 2 

Preparation using a method similar to Example 697 yields the product (0.17 g, 83%). 




NH 2 
HCI 



Stepl: 



3 -Chi oro-4-(4-formyl -3 -methoxy-phenoxy)-benzonitrile 
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CN 



Preparation using a method similar to Example 703, step 1 yields the product (1 .83 g, 
94%). 'H NMR (DMSO-d 6 ) 10.24 (s, 1H), 8.26 (s, 1H), 7.87 (dd, J = 2.0 Hz, 8.5 Hz, 
1H), 7.72 (d, J = 8.5 Hz, 1H), 7.33 (d, J = 8.5 Hz, 1H), 6.98 (d, J = 2.0 Hz, 1H), 6.61 (d, J 
= 8.5 Hz, 1H), 3.88 (s, 3H). 
Step2: 

3-Chloro-4-(4-formyl-3-methoxy-phenoxy)-benzamide 



Preparation using a method similar to Example 703, step 2 yields the product (1.73 g, 
89%). 'H NMR (DMSO-d 6 ) 10.22 (s, 1H), 8.11 (d, J = 1.9 Hz, 1H), 8.1 (bs, 1H), 7.90 (dd, 
J = 1.9 Hz, 8.5 Hz, 1H), 7.70 (d, J = 8.7 Hz, 1H), 7.54 (bs, 1H), 7.32 (d, J = 8.5 Hz, 1H), 
6.91 (d, J = 2.0 Hz, 1H), 6.49 (dd, J = 2.0 Hz, 8.7 Hz, 1H), 3.88 (s, 3H). 

Step 3 

Reductive animation of the compound of step 2 with n-pentlyamine affords the title 
product (0.18 g, 86%). Mass spectrum (ion spray): m/z = 377.2 (M+l); 'H NMR (CDCh) 
7.93 (d, J = 2.0 Hz, 1H), 7.61 (dd, J = 2.1 Hz, 8.7 Hz, 1H), 7.20 (d, J = 8.2 Hz, 1H), 6.89 
(d, J = 8.7 Hz, 1H), 6.59 (d, J = 2.1 Hz, 1H), 6.51 (dd, J = 2.1 Hz, 8.2 Hz, 1H), 6.33 (bs, 
1H), 6.17 (bs, 1H), 3.78 (s, 3H), 3.74 (s, 2H), 2.59 (t, J = 7.2 Hz, 2H), 1.54-1.46 (m, 2H), 
1.33-1.25 (m, 4H), 0.89 (t, J = 6.8 Hz, 3H). 

Example 708 

3-Bromo-4-{4-[(3-methy]-butylamino)-methyl]-phenoxy}-benzamide ) 
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Step 1 



3 -Bromo-4-hydroxy-benzamide 
O 



HO 




3-Bromo-4-hydroxy-benzonitriie (495 mg, 2.5 mmol) is dissolved in H 2 S0 4 98%, heat the 
solution at 80°C for 1 hour. Cool the mixture at room temperature and pour it into ice- 
water. Extract, the aqueous layer with EtOAc. Dry the organic layer over Na2SC>4. 
Eliminate the solvent to obtain the title compound (450 mg, 83%). ] H-NMR (metanol-dU, 
200 MHz): 8.04 (d, 1H, J= 2.0 Hz), 7.70 (dd, 1H, J= 2.0 and 8.4 Hz), 6.93 (d, 1H, J= 8.6 
Hz) 



Step 2 



3-Bromo-4-(4-fonnyl-phenoxy)-benzamide 




Add K0CO3 (1.49g, 10.8 mmol) to a solution of 4-fluorobenzaldehyde (1.16 mL, 10.8 
mmol) and 3-bromo-4-hydroxy-benzamide (1.1 6g, 5.4 mmol) in DMF (20 mL). Heat the 
mixture under n 2 overnight. Cool the mixture at room temperature and pour it into ice- 
water. Extract the aqueous layer with EtOAc. Dry the organic layer over Na2S04. 
Eliminate the solvent. Purify by flash chromatography (eluent: EtOAc/hexane 2/1 and 
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4/1) to get the title compound (l.Og, 58%). 'H-NMR (metanol-d,, 300 MHz): 9.84 (s, 
1H), 8.18 (d, 1H, J= 2.0 Hz), 7.88-7.83 (m, 3H), 7.13 (d, 1H, J= 8.5 Hz), 7.04-7.01 (m, 
2H). 

Step 3 

Reductive amination using the aldehyde obtained in the previous step following general 
procedures described previously afforded the desired compound. 

Electrospray MS M+l ion = 391. 'H-NMR (metanol-dU, 300 MHz): 8.13 (d, 1H, J= 2.4 
Hz), 7.73 (dd, 1H, J= 2.0 and 8.5 Hz), 7.33-7.31 (m, 2H), 6.93-6.90 (m, 2H), 6.83 (d, 1H, 
J= 8.5 Hz), 3.69 (s, 2H), 2.57-2.51 (m, 2H), 1.61-1.30 (m, 3H), 0.83 (d, 6H, J= 6.4 Hz). 

Example 709 

3-Bromo-4-(3-pentylaminomethyI-phenoxy}-benzamide 




Br 

Using n-pentylbromide and following procedures similar to that of Example707 afforded 
the title compound. 

Electrospray MS M+l ion = 391. 'H-NMR (metanol-dU, 300 MHz): 8.12 (d, 1H, J= 2.0 
Hz), 7.73 (dd, 1H, J= 2.0 and 8.5 Hz), 7.33-7.30 (m, 2H), 6.93-6.90 (m, 2H), 6.83 (d, 1H, 
J= 8.5 Hz), 3.69 (s, 2H), 2.54-2.49 (m, 2H), 1.52-1.23 (m, 6H), 0.84 (t, 3H, J= 6.4 Hz). 

Example 710 

6-(2,3-Difluoro-4-pentylaminomethyl-phenoxy)-nicotinamide. 

O 




F 

Step 1 
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V ' ' • >'•' " ■ ; F '■ : ' " ' • 

2,3-Difluoro^44iydroxy-benzaldehyde. 
Combine 2,3-difluor6-4-meth6xy-benzaldehyde (2.76 g, 16.0 mmol) and pyridine 
hydrochloride (18,5 g, 160 mmol) in a round bottom flask equipped with nitrogen inlet. 
Heat the mixture at 170°C two hours, cool to near ambient temperature and dilute with 
water. Extract aqueous with EtOAc (2x), wash extract with 0.1 N aq. HC1 (2x), water 
(2x) and brine, dry (MgS0 4 ) and concentrate. Purify on silica gel (20% EtOAc / Hexane) 
to give r 2,3-diflupro-4 r hydroxy-benzaldehyde (L71 g) as a yellow solid. 1 HNMR 
(CDC1 3 ): 10.18 (s; 1H), 7.59 (t, 1H), 6.90 (t, 1H),' 6.14 (ft, 1H). 

, t . \ " /" \ ' , Step 2 . ' 

6-(2 ,3 -Di fluoro-4-formyl -phenoxy)-nicotinonitrile . 




"..* F 

- Combine 2,3-difluoro-4-hydroxy-benzaldebyde (see Canadian patent 1 1 90093) 
(1.93 g; 12.2 mmol), 6-chloronicotinonitrile (1.69 g, 12.2 mmol), K 2 C0 3 (2.53 g, 18.3 
mmol) and DMA (30 ml) in a sealed, pressure vessel. Heat the suspension at 180°C for , 
five minutes in a microwave (600 Watts); cool to near ambient temperature and pour into 
aqueous NH4CI. Extract aqueous with EtOAc (2x), wash with water (2x) and brine, dry 
(MgS04) and concentrate. Purify on silica gel (20% EtOAc / Hexane) to give 6-(2,3- 
difluoro-4-formyl-phenoxy)-nicotinonitri]e (2.07 g) as a white solid. 'HNMR (CDC1 3 ): 
10.33 (s, 1H), 8.42 (s, 1H), 8.02 (d, 1H), 7.73 (t, 1H), 7.20 (d, 1H), 7.15 (t, 1H). , 
; ' . J Step 3 

6-(2,3-Difluoro-4-formyl-phenoxy)-nicotinamide. 
O Q 

JJ 
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Add 30% aq. H2O2 (7.95 nil) to a suspension of 6-(2,3-difluoro-4-formyl- 
phenoxy)-nicotinonitrile (2.07 g, 7.95 mmol), K 2 C0 3 (550 mg, 3.98 mmol) and DMSO 
(20 ml) stirring in an ice / water bath. After one hour, pour the reaction mixture into 
water and extract with EtOAc. Wash the extract with water and brine before drying 
(MgS0 4 ) and concentrating to give 6-(2 ? 3-difluoro-4-formy]-phenoxy)-nicotinamide 
(1.64 g) as a white solid. ] HNMR (DMSO-d 6 ): 10.14 (s, 1H), 8.58 (s, 1H), 8.33 (d, 1H), 
8.07 (s, 1H), 7.74 (t, 1H), 7.55 (s, 1H), 7.33 (d, 1H), 7.27 (t, 1H). 



Combine 6-(2 ? 3-difluoro-4-formyl-phenoxy)-nicotinamide (278 mg, 1 .00 mmol), 
n-pentylamine (105 mg, 1.20 mmol), and MeQH (3 ml) in a round bottom flask equipped 
with nitrogen inlet and stir for two hours. Add NaBFL* (57 mg, 1 .50 mmol) and stir for an 
additional two hours before concentrating. Dissolve concentrate in EtOAc and wash with 
5% aq. KOH and brine, dry (Na 2 S0 4 ), and concentrate. Purify on silica gel (5% (1 M 
NH 3 / MeOH) / DCM) to give the title compound (290 mg) as a white solid. Mass 
spectrum (ion spray): m/z = 350 (M+l); 'HNMR (DMSO-d 6 ): 8.55 (s, 1H), 8.28 (d, 1H), 
8.03 (s, 1H), 7.50 (s, 1H), 7.29 (m, 1H), 7.22 (d, 1H), 7.15 (m, 1H), 3.73 (s, 2H), 2.48 (t, 
2H), 1.41 (m, 2H), 1.25 (m, 4H), 0.84 (m, 3H). 

Example 711 

6-{4-[(3,3-DimcthyI-butylamino)-mcthyl]-2-fluoro-d-mcthoxy-phcnoxy}- 
nicotinamide 



Step 4 




Step 1 

6-(2-Fluoro-4-formy]-6-methoxy-phenoxy)-nicotinamide. 
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Using a method similar to Example 710, Step 2, using 3-fluoro~4-hydrpxy-5- 
methoxy-benzaldehyde (Journal of Organic Chemistry (1986), 51(21), 4072-3.) (2.84 g, " 
16.7'nunpl), 6-chlorqnicotinonitrile (2.31 g, 16.7 mmol) and K2CO3 (3;46 g, 25.0 mmol) 
gives 6^(2-fluoro^-fonnyl-6-inethoxy-phenoxy)*nicotinonitrile (3.04 g) as a white solid. 
J HNMR(CDC1 3 ): 9.94 (s, IH), 8.37 (s ? IH), 7.98 (d, IH), 7.36 (m, 2H), 7.20 (d, IH), 
3:87 (s, 3H). — >y . , ; 

„ , Hydrolysis of 6~(2-fluoro-4-fonnyl-6~methoxy^ (3 .04 g, 

1 l.l mmol) in a similar manner as described for Example.710, Step 3, gives 6-(2-fluord- 
4rformyl-6-me^oxy-phenoxy)-nicotinamide (2.75 g) as a white solid. J HNMR (DMSO- 
<U): 9.96 (s. IH), 8.50 (s, IH), 8.28 (d, IH), 8.01 (s, 1H)„7,55 (m s 2H), 7,48 (s, 1H\ 7.26 
(d, IH), 3.82 (s, 3H). ; ', ^ , • 

<'. , ' « ■ - • . •■• , Step 2 ., , V . ' * ' ' 

Using a method similar to Example 7 1 0, Step 4, using 6-(2-fluoro-4- 
formyl-6-methoxy-phenoxy)-nicotinamide (250 mg, 0.86,1 mmol), 3,3~dimethyl- 
butylamine (104 mg, 1.03 mmol), and NaBH4 (49 mg, 1.29 mmol) gave the title 
compound (259 mg) as a. white solid. Mass spectrum (ion spray): m/z == 376 (M+l): 
*HNMR (DMSO-d 6 ): 8.50 (s, IH), 8.23 (d, IH), 7.98 (s, IH), 7.44 (s, IH), 7.13 (d, IH), 
6.96 (s, IH), 6.89 (d, 1H),,3;71 (s, 3H), 3.68 (s, 2H), 2.51 (t, 2H), 1.37 (t> 2H), 0.86 (s, . 

9H). [ [ ; ' „ \y ■ ./. 

Example 712 

6-{4-[(33-Dimethyl-buty!amino)-methyl]-2,6-difluoro-phenoxy}-nicotinamide, . 




'' ' ' F 
Step 1 

, 6-(2,6-Difludro--4-fonnyl~phenoxy)<"nicotinamide, ./ 

O • C . 
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Using a method similar to Example 710, Step 2, using 3,5-difluoro-4-hydroxy- 
benzaldehyde (Journal of Medicinal Chemistry (1989), 32(2), 450-5.) (2.50 g, 15.8 
mmol), 6-chloronicotinonitrile (2.19 g, 15.8 mmol) and K2CO3 (3.27 g, 23.7 mmol) gives 
6-(4-foniiyl-2,6-difluoro-phenoxy)-nicotinonitrile (2.84 g) as a white solid. 'HNMR 
(CDCI3): 9.95 (s 5 1H) 5 8.39 (s, 1H), 8.02 (d, 1H), 7.58 (d, 2H), 7.25 (d, 1H). 

Hydrolysis of 6-(4-formyl-2,6-difluoro-phenoxy)-nicotinonitrile (3.47 g, 13.3 
mmol) in a similar manner as described for Example 710, Step 3, gives 6-(2,6-difluoro-4- 
formyl-phenoxy)-nicotinamide (2.87 g) as a white solid. ] HNMR (CDC1 3 ): 9.94 (s, 1H), 
8.49 (s, 1H), 8.25 (d, 1H), 7.57 (d, 2H), 7.20 (d, 1H), 5.85 (br. s, 2H). 

Step 2 

Using a method similar to Example 710, Step 4, using 6-(2,6-difluoro-4-formyl- 
phenoxy)-nicotinamide (278 mg, 1.00 mmol), 3,3-dimetbyIbutylamine (105 mg, 1.20 
mmol), and NaBEU (57 mg, 1 .50 mmol) gave the title compound (292 mg) as a white 
solid. Mass spectrum (ion spray): m/z = 364 (M+l); ] HNMR (DMSO-d 6 ): 8.54 (s, 1H), 
8.30 (d, 1H), 8.04 (s, 1H), 7.51 (s, 1H), 7.29 (d, 1H), 7.22 (d, 2H), 3.71 (s, 2H), 2.49 (t, 
2H), 1.36 (m, 2H), 0.86 (s, 9H). 

Example 713 

6-{2 5 6-Difluoro-4-[(3-methyl-but>iamino)-methyl]-phenoxy}-nicotinamide. . 




F 



Using a method similar to Example 712, using 6-(2,6-difluoro-4-formyl- 
phenoxy)-nicotinamide (Example 712, Step 1) (139 mg, 0.500 mmol), isoamylamine (52 
mg, 0.600 mmol), and NaBJL* (28 mg, 0.750 mmol) gave the title compound (148 mg) as 
a white solid. Mass spectrum (ion spray): m/z = 350 (M+l); ! HNMR (CDC1 3 ): 8.51 (s, 
1H), 8.21 (d, 1H), 7.14 (d, 1H), 7.03 (d, 2H), 5.74 (br. s. 2H), 3.79 (s, 2H), 2.65 (t, 2H), 
1.66 (m, 1H), 1.41 (m, 2H), 0.91 (d, 6H). 
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Example 714 
6-{2,3,6-Trifluoro-4-[(3-methy]-butylamino> 

I O 




F 

2,3,5-Trifluoro-44iydroxy-benzaldehyde. 
Add hexamethylenetetramine (7.10 g, 50.6 mmol) portion wise to a solution of 
2,3,6-trifluorophenol (5.00 g, 33.7 mmol) in TFA (35 ml) at ambient temperature and 
reflux for 15 hours. After cooling, treat the reaction mixture with water (60 ml), followed 
by 50% aq. H2SO4 (30 ml), and stir at ambient temperature for 30 minutes. Extract with 
EtOAc (2x) and wash with IN aq. HC1 (3x) and water. Extract the organic with 2N aq; 
NaOH (2x) and acidify the alkaline extract with cone. HC1 while cooling in an ice / water 
bath. Collect the resulting solid via filtration and dry to give 2,3,5-trifluoro-4-hydroxy- 
benzaldehyde (2.97 g) as an off-white solid. 

Step 2 

6-{2,3,6~TrifluorO"4-[(3~methyl-butylamino)-methyl]-phenoxy}-nicotinonitrile. 




Using a method similar to Example 710, Part 2, using 2,3,5-trifluoro-4-hydroxy- 
benzaldehyde (1.00 g, 5.64 mmol), 6-chloronicotinonitrile (782 nig, 5.64 mmol) and 
K2CO3 (1.17 g, 8.47 mmol) gives 6-(2,3,6-trifluoro-4-formyl-phenoxy)-nicotinonitrile 
(907 mg) contaminated with 6-chloronicotinonitrile starting material. Dissolve this 
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mixture in MeOH (15 ml) and treat with isoamylamine (194 mg, 2.23 mmol). After 
stirring for two hours, add NaBH 4 (105 mg, 2.79 mmol) and stir for an additional hour. 
Purification as described in Example 710, Step 4, gives 6-{2 5 3,6-trifluoro-4-[(3-methy]- 
butylamino)-methyl]-phenoxy)~nicotinonitrile (3S3 mg) as a colorless oil. 

Step 3 

Hydrolysis of 6-{2,3 ? 6-trifluoro-4-[(3-methyl-butylamino)-methyl]-phenoxy}- 
nicotinonitrile (383 mg, 1.09 mmol) in a similar manner as described for Example 710, 
Step 3, gives the title compound (374 mg) as a white solid. Mass spectrum (ion spray): 
m/z - 368 (M+l); I HNMR (CDC1 3 ): 8.50 (s 5 1H), 8.23 (d, 1H), 7.16 (d, 1H), 7.08 (m, 
1H), 5.83 (br. s, 2H), 3.87 (s, 2H), 2.66 (t, 2H), 1 .64 (m, 1H), 1.41 (m, 2H), 0.90 (d, 6H) 

Example 715 

6- {3-[(2-Cyclohexy]-ethylaminoVmethyl]-2-methy]-phenoxy} -nicotinamide. 

O 




Step 1 

O 




6-(3-Fomiyl-2-methyl-phenoxy)-nicotinamide. 

Using a method similar to Example 221, Step 1, using 2 -methyl-S- 
hy droxy-benzaldehyde (see European Patent 0807621 Al) (965 mg, 6.42 mmol), 6- 
chloronicotinonitrile (890 mg, 6.42 mmol) and K 2 C0 3 (1.33 g, 9.63 mmol) gives 6-(3- 
formyl-2-methy]-phenoxy)-nicotinonitrile (1 .40 g) as a white solid. 1 HNMR (CDC1 3 ): 
10.30 (s, 1H), 8.41 (s, 1H), 7.96 (d, 1H), 7.78 (d, 1H), 7.45 (t, 1H), 7.30 (d, 1H), 7.10 (d, 
1H),2.45 (s, 3H). 
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Hydrolysis of 6-(3-formyl-2-methyl-phenoxy)-nicotinonitrile (1.40 g, 5.55 mrnol) 
in a similar manner as described for Example 710, Step 3, gives 6-(3-formyl-2-methyl- 
phenoxy)-nicotinamide (1.27 g) as a white solid. 1 HNMR (CDC1 3 ): 10.31 (s, 1H), 8.52 
(s, 1H), 8.21 (d, 1H), 7.76 (d, 1H), 7.44 (t, 1H), 7.32 (d, 1H), 7.04 (d, 1H), 5.77 (br. s, 
2H), 2.47 (s, 3H). 

Step2 

Using a method similar to Example 710, Step 4, using 6-(3-formyl-2- 
methyl~phenoxy)-nicotinamide (256 mg, 1.00 mmol), cyclohexylethylamine (Synthesis 
(1983), (5), 388-9) (190 mg, 1.50 mmol), and NaBBU (57 mg, 1.50 mmol) gave the title 
compound (325 mg) as a white solid. Mass spectrum (ion spray): m/z = 368 (M+l); 
*HNMR (DMSO-d 6 ): 8.54 (s, 1H), 8.21 (d, 1H), 7.98 (s, 1H), 7.43 (s, 1H), 7.22-7.14 (m, 
2H), 7.00 (d, 1H), 6.92 (d, 1H), 3.65 (s, 2H), 2.53 (t, 2H), 2.00 (s, 3H), 1.66-1.55 (m, 5H), 
1.35-1.27 (m, 3H), 1.20-1.06 (m, 3H), 0.84 (m, 2H). 

Example 7J6 

6-f2-Isopropyl-3-(2-pentylamino-ethyI)-phenoxy]-nicotinairiide- 




2-lsopropyl-3-methoxy-benzaldehyde. 

Add drop wise a 1 M DIBAL-H /toluene solution (122 mmol) over two 
hours, to a solution of 2-isopropyl-3-metboxy-benzonitrile (see JCS 13, 489, (1948)), 
(10.7 g, 61 .0 mmol) in toluene (200 ml), stirring under nitrogen at -78°C. After the 
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addition is complete, allow the reaction mixture to warm to 0°C over two hours and 
maintain at 0°C for an additional two hours. Quench the reaction mixture by drop wise 
addition of AcOH (35 ml), followed by water (1 00 ml), and stir at ambient temperature 
for two hours. Dilute with additional water (1 00 ml), separate layers, extract aqueous 
with EtOAc (2x), and wash combined organic with water (2x) and brine. After drying 
(Na 2 S04) and concentrating, purify crude on silica gel (10% EtOAc / hexane) to give 2- 
isopropyl-3-methoxy-benzaldehyde (8.81 g) as a yellow oil. 1 HNMR (CDC1 3 ): 10.45 (s, 
1H), 7.42 (d, 1H), 7.27 (t, 1H), 7.07 (d, 1H), 4.03 (m, 1H), 3.85 (s, 3H), 1.39 (d, 6H). 

Step 2 




2-Isopropyl-l-methoxy-3-(2-nitro-vinyl)-benzene. 

Using a method similar to Example 659, Step 1, using 2-isopropyl-3-methoxy- 
benzaldehyde (3.56 g, 20.0 mmol), nitromethane (3.25 ml, 60.0 mmol), ammonium 
acetate (2.00 g, 26.0 mmol) and acetic acid (25 ml) gave 2-isopropyl-l-methoxy-3-(2- 
nitro-vinyl)-benzene (3.92 g) as a viscous oil. ] HNMR (CDC1 3 ): 8.48 (d, 1H), 7.38 (d, 
1H), 7.20 (t, 1H), 7.02-6.96 (m, 2H), 3.84 (s, 3H), 3.41 (m, 1H) ? 1 .36 (d, 6H). 

Step 3 




2-(2-lsopropyl-3-methoxy-phenyl)-ethylamine. 

Using a method similar to Example 659, Step 2, using 2-isopropyl-l-methoxy-3- 
(2-nitro-vinyl)-benzene (3.92 g, 17.7 mmol), LAH (53.1 mmol) and A1C1 3 (53.1 mmol) 
gave 2-(2-isopropyl-3-methoxy-pheny])-ethylamine (3.4 g) as a viscous oil. 1 HNMR 
(CDCI3): 7.08 (t, 1H), 6.77-6.73 (m, 2H), 3.80 (s, 3H), 3.22 (m, 1H), 2.89 (m, 2H), 2.80 
(m,2H), 1.32 (d,6H). 
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Step4 

[2-(3~Hydroxy-2-isopropyl-phenyl)-ethyl]-carbamic acid tert-butyl ester. 




Add 1M BBr3 / DCM (44.2 mmol) drop wise, over 40 minutes, to a solution of 2- 
(2-isopropyl-3-methoxy-phenyl)-ethylamine (3.4 g, 17.7 mmol) in DCM (40 ml) stirring 
at ^78°C under nitrogen. After addition is complete, stir at ambient temperature for two 
hours. Cool reaction mixture back to -78°C, quench with MeOH (25 ml) and 
concentrate. "To this crude material, add THF (50 ml), I'M aq. K2CO3 (45 ml) and B0C2O 
(4.24 g, 19.4 mmol), and stir overnight at ambient temperature. After pouring the 
reaction- mixture into aq. NH4CI, extract with EtOAc, wash extract with brine, dry 
(Na 2 SC>4) and concentrate. Purify crude on silica gel (10% to 40% EtOAc / hexane) to 
give [2-(3-hydroxy-2-isopropyl-phenyl)-ethyl]-carbaniic acid tert-butyl ester (4.02 g) as a 
viscous, amber oil. , HNMR (CDCI3): 6,97 (t, 1H), 6.70 (d, 1H), 6.58 (d, 1H), 4.58 (br. s, 
1H), 3.30 (m, 2H), 3.23 (m,lH), 2.83 (t, 2H), 1.44 (s, 9H), 1.37 (d, 6H). ' 

- ■ - - Step5 , . . 

{2-[3-(5-Cyano-pyridin-2-yloxy)-2-isopropy] phenyl]-ethyl } -carbamic acid tert-butyl 

■.'••■* , ester. 




Using a method similar to Example 221, Step 1, using [2-(3-hydroxy-2-isopropyl- 
phenyl)-ethyl]-carbamic acid tert-butyl ester (4.02 g,14.4 mmol), 6-chloronicotino-nitrile 
(1.99 g, 14.4 mmol) and K 2 C0 3 (2.98 g, 21.5 mmol) gives {2-[3r(5-cyano-pyridin-2- 
yloxy)-2-isopropyl-phenyl]-ethyl} -carbamic acid tert-butyl ester (4.1 1 g) as a yellow 
foam. 'HNMR (CDC1 3 ): 8.50 (s, 1H), 7.92 (d, 1H), 7.17 (t,.lH), 7.06 (d, 1H), 7.01 (d, 
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1H), 6.86 (d, 1H), 4.63 (br. s> 1H), 3.34 (m, 2H), 3.27 (m, 1H), 2.91 (t, 2H), 1.44 (s, 9H), 
1.24 (d,6H). 



{2-[3-(5-Carbamoyl-pyridin-2-yloxy>2-isopropyl-phenyl]-ethyl}-carbamic acid tert-butyl 

ester. 



Hydrolysis of {2-[3-(5-cyano-pyridin-2-y]oxy)-2-isopropyl-phenyl]-ethyl}- 
carbamic acid tert-butyl ester (4.1 1 g, 1 0.7 mmol) in a similar manner as described for 
Example 710, Step 3, gives {2-[3~(5-Carbamoyl-pyridin-2-yloxy)-2-isopropyl-phenyl]- 
ethyl} -carbamic acid tert-butyl ester (4.30 g) as a yellow foam. I HNMR (CDC1 3 ): 8.63 
(s, 1H), 8.18 (d, 1H), 7.15 (t, 1H), 7.03 (d, 1H), 6.95 (d, 1H), 6.86 (d, 1H), 5.98 (br. s, 
2H), 4.67 (br. s, 1H), 334 (m, 2H), 3.26 (m, 1H), 2.90 (t, 2H), 1.44 (s, 9H), 1.26 (d, 6H) 



Deprotection of {2-[3-(5-Carbamoyl-pyridin-2-yloxy)-2-isopropyl-phenyl]-ethyl} - 
carbamic acid tert-butyl ester (4.30 g, 10.7 mmol) as described in Example 651, Step 6, 
gave 6-[3-(2-amino-ethyl)~2-isopropyI-phenoxy]-nicotinamide (2.72 g) as a white foam. 
, HNMR (DMSO-d 6 ): 8.59 (s, 1H), 8.23 (d, 1H), 8.01 (s, 1H), 7.44 (s, 1H), 7.1 1 (t, 1H), 
7.03-6.98 (m, 2H), 6.80 (d, 1H), 3.24 (m, 1H), 2.71 (m, 4H), 1.72 (br. s, 2H), 1.17 (d, 
6H). 



Step 6 




Step 7 

6-[3-(2-Amino-ethyl)-2-isopropyl-phenoxy]-nicotinamide. 




Step 8 
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Using a method similar to Example 710, Step 4, using 6-[3-(2-amino-ethyl>2- 
isopropyl-phenoxy]-nicotinamide (299 mg, 1.00 mrnol), valeraldehyde (1 12 mg, 1.30 
mrnol), and NaBH 4 (57 mg, 1 .50 mrnol) gave the title compound (245 mg) as a colorless 
glass. Mass spectrum (ion spray): m/z = 370 (M+l); ] HNMR (DMSO-d<0: 8.59 (s, 1H), 
8.22 (d, 1H), S.00 (s, 1H), 7.44 (s, 1H), 7.10 (t, 1H), 7.01 (m, 2H), 6.80 (d, 1H), 3.24 (m, 
1H), 2.76 (m, 2H), 2.63 (m, 2H), 2.50 (m, 2H), 1.38 (m, 2H), 1.25 (m, 4H), 1.16 (d,6H), 
0.84 (t, 3H). 

Example 717 

6-(2~Methoxy-4- {[2-(4-methylcyclohexyl)ethylamino]methyl}phenoxy)nicotinamide t . 




— §— O 

methanesulfonate 

Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.1 00 
g, 0.367 mrnol), 2-(4-methyicyclohexyl)ethylamine (0.0571 g, 0.404 mrnol) and 3A 
-molecular sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBfi* 
(ca. 3-5 eq in two portions) and stir until the gasses stop. evolving. Load the reaction 
mixture directly onto a 5 g ISCO® pre-load column. Dry the column in a vacuum oven at 
room temperature. Purify by eluting through a 10 g ISCO^ column with 6% to 15% (2.0 
M NH 3 in methanol) in ethyl acetate to give 6-(2-methoxy-4-{[2-(4- 
methylcyc]ohexyl)ethylamino]methyl}phenoxy)nicotinamide (0.0958 g, 65.6%). 
Dissolve the compound in dichloromethane (2.5 mL) and add 1 equivalent of 0.50 M 
methanesulfonic acid in dichloromethane. Stir the solution for a short time before 
concentrating to afford the title compound : TOF MS ES + 398.2 (M+H)+ HRMS calcd 
for C03H32N3O3 398.2444 (M+H)*\ found 398.2440, time 0.52 min; Anal. Calcd for 
C23H3iN 3 0 3 U5H 2 0: C, 57.35; H, 7.22; N, 836. Found: C, 57.33; H, 6.94; N, 8.34, , 
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Example 718 



6-(4-{[2-(2,4-Dif]uorophenyl)ethylamino]m^^ 



methanesulfonate 

To a slurry of Li A1H 4 (0.417 g, 11.0 mmol) in THF (25 mL), add A1C1 3 (1.47 g, 
1 1 ,0 mmol) in THF (10 mL). Cool the reaction mixture to 0 °C and slowly add 2,4- 
difluorophenylacetonitrile (0.1 1 g, 6.53 mmol). Quench with saturated aqueous NaoOO?. 
(10 mL) and filter through a Celite" pad. Dilute the filtrate to 150 mL with 
dichloromethane. Extract the product out with 1 .0 N HC1 (2 X 100 mL). Add 5.0 N 
NaOH to the aqueous layer until it is basic. Extract the aqueous layer with 
dichloromethane (2 X 100 mL), dry the organic layer over Na2SC>4, filter and concentrate 
to afford the 2-(2,4-difluorophenyl)ethylamine as the crude amine. 

Place 6-(4-formyl-2-methoxypbenoxy)nicotinamide (Example 414, Part B) (0.300 
g, 1 .10 mmol), 2-(2 3 4-difluorophenyl)ethy]amine (0.343 g, 2.184 mmol) and 3A 
molecular sieves in a vial. Add methanol (4,4 mL), cap and stir overnight. Add NaBH 4 
(ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g I SCO* 0 ' pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g lSCO^' column with 2% to 20% 
(2.0 M NH 3 in methanol) in ethyl acetate to give 6-(4-{[2-(2,4- 

difluorophenyl)ethylamino]methyl} -2-methoxyphenoxy)nicotinamide. Dissolve the 
compound in methanol (5.0 mL) and add 1 equivalent of 0.50 M methanesulfonic acid in 
dichloromethane. Stir the solution for a short time before concentrating to give the title 
compound : TOP MS ES + 414.2 (M+H) + , HRMS calcd for C22H22N3O3F2 414.1629 
(M+H) + , found 414.1613, time 0.52 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S- 
5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 10-20% over 5 
min, 20-95% over 1 8 min], t R = 1 1 .6 min, 100% purity. 




Example 719 

5 -(2 -M ethoxy-4-penty 1 ami n om ethy Iph enoxy )pyrazine-2-carbox ami de 
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Part A: 5>(4-Formyl-2-methoxyphenoxy)pyrazine-2-carboxamide 

Dissolve 5-chloropyrazine-2-carboxamide (Example 387, Part 
A) (0.374 g, 2.34 mmol) and vanillin (0.361 g, 2.34 mmol) in DMF (23.7 mL). Add 
K 2 C0 3 (0.821 g, 8.94 mmol) and heat at 100 °C for 1.5 hours. Concentrate the reaction 
mixture. Take the solid up in water (50 mL) and extract with dichloromethane (3 X 100 
mL). Dry the organic layer over Na 2 S0 4 , filter and concentrate to give the title 
compound (0.625 g, 96.4%): TOF MS ES + 274.1 (M+H) + , HRMS calcd for C 13 Hi 2 N 3 04 
274.0828 (M+H) + , found 274.0829, time 0.55 min; HPLC [YMC-Pro pack C-18 (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-95 
over 19 min], t R = 10.2 min, 98.1% purity. 

Part B: 5-(2-Methoxy-4-pentylaminomethylphenoxy)pyrazine-2-carboxamide 

Place 5-(4-fomiyl-2-methox>plieiioxy)pyrazine-2-carboxamide (Example 719, 
Part A) (0.200 g, 0.732 mmol), amylamine (0.0670 g, 0.769 mmol) and 3 A molecular 
sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBHU (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO*' column with 60% to 90% (5% (2.0 
M NH 3 in methanol) in ethyl acetate) in hexanes. Concentrate the fractions containing 
the product. Take the solid up in ethyl acetate (50 mL) and wash with 1 .0 N NaOH to 
give the title compound (0.180 g, 71.7%): TOF MS ES + 345.2 (M+H) + , HRMS calcd for 
C,8H25N 4 03 345.1927 (M+H) + , found 345.1926. time 0.52 min; HPLC [Waters XTerra™ 
C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 
mL/min, 5-95% over 23 min], t R = 10.4 min, 100% purity. 
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Example 720 

5-(2-Methoxy-4- {[2-(tetrahydropyran-4-y1)ethy]amino]methy] j phenoxy)pyrazine-2- 
carboxamide 




Place 5-(4-Forrnyl--2-methoxyphenoxy)pyrazine-2-carboxamide ( Example 719, 
Part A) (0.200 g, 0.732 mmol), 2-(tetrahydropyran-4-yl)ethy]amine (0.0993 g, 0.769 
mmol) and 3A molecular sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. 
Add NaBH4 (ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the 
reaction mixture directly onto a 25 g ISCO® pre-load column. Dry the column in a 
vacuum oven at room temperature. Purify by eluting through a 40 g ISCO® column 5% 
to 20% (2.0 M NH3 in methanol) in ethyl acetate. Concentrate the fractions containing 
the product. Take the solid up in ethyl acetate (50 mL) and wash with 1 .0 N NaOH to 
give the title compound (0.168 g, 59.4%): TOF MS ES + 387.2031 (M+H) + , HRMS calcd 
for C 2 oH27N 4 0 4 387.2032 (M+H)\ found 387.2031, time 0.52 min; HPLC [Waters 
XTerra™ C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water 
at 1.0 mL/xnin, 5-95% over 23 min], tp = 8.7 min, 100% purity. 

Example 721 

6-{2-Methoxy-4-[(3-methylbutylamino)methyl]phenoxy}pyridazine-3-carboxamide 




0\ 

Part A: Methyl 6-chloropyridazine-3-carboxylate 
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./ ttssolye 6-oxo- 1,6-dihy drop (33.0 g, , 

209 himol) in SOCI2 (700 mL) and reflux for 2.5 hours. Concentrate the dark solution to 

;! - complete, drypcss: Take the solid up in dichloromediane (700 mLjj cool to 0 °C and add / 
^methanol (9.6 mL) and triethy]^ine'(54:5 mL). Allow the reactiqn mixture to warm to - 
room temperature as it stirs overnight. Load the reaction mixture onto a silica gel plug. 
Wash the plug with20% e^yl acptafe in dichloromethane. Purify the impure fractions by 
chromatography eluting with 50% ethyl acetate in dichloromethanfe to give the title - 
compound (29.4 g, 82%): TOF MS ES + 173.0 (M+H) + - HRMS calbd for C6H6N2O2CI 
173.01 18,(M+H)^ fpmd 173.0130; time OJp 

; 4.6 mm, S-5 microm), 0.05% 

/ .20% over 5 rriin, 20 : 95% over 18], t R =i;6.9 mm/ 100% purity. * " ; - ; ^ ' ~ 




PartB: 6-Chloropyridazirie-3-carboxamide V r . ' . 

Dissolve methyl 6-chloropyridazine-3-carboxylate (0.498- g, 2.89 mmol) m 
methanol (28 mL). Cool the solution to 0 °C with an acetone/dry ice bath. Bubble 
ammonia into the reactiqn mixture, then allow it to warm to 0 °C over 1 hour before 
concentrating to give the title cbmpbunid (0.45 1 g, 99%): TOF MS.ES* 157,0 (M)* ; £ 
HRMS baled for C 5 HiN 3 Oei yi«7^(0fO43 (Mj^ found 157.001 0 ? time 4.45 min^HPLC 
[YMC-Pro pack C-18 f 1 50 x;4.6 mm, S-5 microm), 0.1 iTFA/acetoiidtrile in 0.1%; : 
TFA/water at L0 mL/min, 10-20% ova'S min then 20-95% over 18], t R = 5.2 mm, 100% 
purity.-'. : ; ; v V - • C. 

Part C: 6-(4-Fonnyl-2-^ • ; ' ; 




, . : , Dissolve 5-chloropyradizin€5 : 2-carboxamide (Example 72 1 ; Part B) (0.502 g, 3 . 1 8; 
, minol) and '"vanillin (0.484 g, 3.18 rnrnol) in DMF (16 mL). Add K2CQ3 (1 .10 g; 7,96 
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mmol) and heat at 1 00 °C for 3.6 hours. Concentrate the reaction mixture. Take the solid 
up in water (100 mL) and extract with dichloromethane (3 X 100 mL). Dry the organic 
layer over MgS0 4 , filter and concentrate to give the title compound (0.824 g, 95%): TOF 
MS ES + 274.1 (M+H) + , HRMS calcd for Ci3H 12 N 3 04 274.0828 (M+H) + , found 274.0832, 
time 0.59 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95 over 19 min], t R = 11.4 min, 
96.3% purity. 

Part D: 6- {2-Methoxy-4-[(3-methylbutylamino)methyl]phenoxy}pyridazine-3- 
carboxamide 

Place 6-(4-formyl-2-methoxyphenoxy)pyridazine-3-carboxamide ( Example 721, 
Part C) (0.200 g, 0.732 mmol), isoamylamine (0.0670 g, 0.769 mmol) and 3A molecular 
sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. Add NaBH 4 (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO®' column with 10% to 20% (2.0 M 
NH 3 in methanol) in ethyl acetate. Concentrate the fractions containing the product. 
Take the solid up in ethyl acetate (50 mL) and wash with 1 .0 N NaOH (2X10 mL). Dry 
the organic layer over Na 2 S0 4? filter and concentrate to give the title compound (0.1 12 g, 
44%): TOF MS ES + 345.2 (M+H) + , HRMS calcd for C^HhsIW, 345.1927 (M+Hf, 
found 345.1926, time 0.52 min; Anal. Calcd for CigH^N^: C, 62.77; H, 7.02;, N r 
16.27. Found: C, 62.29; H, 7.01; N,. 15,50. 

Example 722 

6-(2-Methoxy-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)pyridazine-3- 
carboxamide 
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Place 6-(4-formyl-2-methoxyphenoxy)pyrida2ihe-3-carboxamide (Example 72 1 , 
Part C) (0.200 g, 0.732 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.0993 g, 0.769 
mmol) and 3A molecular sieves in a vial. Add methanol (3.6 mL), cap and stir overnight. 
Add NaBU* (ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the 
reaction mixture directly onto a 25 g ISCO^ pre-load column. Dry the column in a 
vacuum oven at room temperature. Purify by eluting through a 40 g ISCO^ column with 
10% to 20% (2.0 M NH3 in methanol) in ethyl acetate. Concentrate the fractions 
containing the product. Take the solid up in ethyl acetate (50 mL) and wash with 1.0 N 
NaOH (2X10 mL). Dry the organic layer over Na 2 S0 4 , filter and concentrate to give the 
title compound (0.1 54 g;54%): TOF MS ES + 387.2 (M+H) + , HRMS calcd for 
C20H27N4O4 387.2032 (M+H) + , found 387.2024, time 0.52 min; Anal. Calcd for 
C20H26N4O4: C, 62.16; H, 6.78; N, 14.50. Found: C, 61.58; H, 6.66; N, 14.13. 

Example 723 

6-(2-Methoxy-4-propylaminomethylphenoxy)nicotinamide methanesulfonate 




Place 6-(4-fonnyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), propylamine (0.060 g, 1.01 mmol) and 3A molecular sieves in a vial. 
Add methanol (6.1 mL), cap and stir overnight. Add NaBHU (ca. 3-5 eq in two portions) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g . 
ISCO € pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g lSCO^ column with 5% to 15% (2.0 M NH 3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M methanesulfonic acid solution in dichloromethane. 
Concentrate to give the title compound (0.327 g, 84%): TOF MS ES + 316.2 (M+H)*, 
HRMS calcd for Q7H22N3O3 316.1661 (M+H)\ found 316.167L time 0.52 min; HPLC 
[YMC-Pro Pack C-l 8 (1 50 x 4i6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1.0 mL/min, 10-20% over 5 min, then 20-95% over 18 min], t R == 8.3 min, 
100% purity. 
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Example 724 

6-[4-(lsobuty]aminomethy])-2-iTiethoxyphenoxy]nicotinaniide methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.91 8 mmol), isobutylamine (0.074 g, L01 mmol) and 3A molecular sieves in a vial. 
Add methanol (6.1 mL), cap and stir overnight. Add NaBEU (ca. 3-5 eq in two portions) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO^ column with 5% to 15% (2.0 M NH 3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M methanesulfonic acid solution in dichloromethane. 
Concentrate to give the title compound (0.344 g, 87%): TOF MS ES + 330.2 (M+H) 4 , 
HRMS calcd for C18H24N3O3 330.1818 (M+H) + , found 330.1808, time 0.52 min; HPLC 
[YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 1 0-20% over 5 min ? then 20-95% over 1 8 min], t R = 9.2 min, 
100% purity. 

Example 725 

6- {4-[(2,2-Dimetliylpropylamino)methyl]-2-methoxyphenoxyj nicotinamide 
methanesulfonate 




Place 6-(4-fomiyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.91 8 mmolj, neopentyl amine (0.074 g, 1.01 mmol) and 3A molecular sieves in a vial. 
Add methanol (6.1 mL), cap and stir overnight. Add NaBEU (ca. 3-5 eq in two portions) 
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and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO^ pre-load column. Dry the column in a. vacuum oven at room temperature. Purify 
,by eluting through a 40 g ISCO^ column with 5% Jo 20% (2.0 M NH 3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5, M methanesulfonic acid solution in dichloromethane. 
Concentrate to afford the title compound (0.339 g, 89%): TOF MS ES + 344.2 (M+H) + , 
HRMS calcd for C19H26N3O3 344.1974 (M+H) + , found 344.1963, time 0.52 min; HPLC 
[YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetoriitrile in 0.1% . 
TFA/water at 1 .0 mL/min, 10-20% over 5 min, then 20-95% over 1 8 min], t R = 9.9 min, 
99.2% purity. \' . ; \\\ " .;' 

Example 726 

6-(2-Metlioxy-4-{[(tetrahydropyran-4-ylmethyl)amino]methyl}phenoxy Nicotinamide , 
methanesulfonate 




Place 6-(4-formyl-2-rriethoxypherioxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.91 o lijmol), 4-aminomethyltetrahydropyran (0.1 16 g, 1 .01 mmol) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH 4 (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO®' column with 5% to 15% (2.0 M 
NH3 in methanol) in. ethyl acetate to give the title compound as a free base. Dissolve the 
product in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (6.375 g, 85%): TOF MS ES + 
372.2 (M+H) + , HRMS calcd for C20H26N3O4 372.1923 (M+H) + , found 372.1909, time 
0.50 min; HPLC [YIs4C-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0. 1 % TFA/water at 1.0 mL/min, 1 0-20% over 5 min, then 20-95% 
over 18 min] - 9 t R - 8.3 min, 100% purity. 
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Example 727 

6-(4-HeptylaniinoTnethyI-2-methoxyphenoxy)nicotinariiide methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), heptylamine (0.060 g, 1.01 mmol) and 3A molecular sieves in a vial. 
Add methanol (6.1 mL), cap and stir overnight. Add NaBfl* (ca. 3-5 eq in two portions) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g . 
ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO^ column with 5% to 15% (2.0 M NH 3 in methanol) in 
ethyl acetate to give the title compound as a free base. Dissolve the product in methanol 
and add one equivalent of 0.5 M methanesulfonic acid solution in dichloromethane. 
Concentrate to give the title compound (0.341 g, 79%): TOF MS ES + 372.2 (M+H) + , 
HRMS calcd for C21H30N3O3 372.2287 (M+H) + , found 372.2294, time 0.52 min; HPLC 
[YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% 
TF A/water at 1 .0 mL/min, 10-20% over 5 min, then 20-95% over 1 8 min], t R = 12.7 min, 
99.0% purity. 

Example 728 

6-{2-Methoxy-4-[(2-pyridin-4-ylethylamino)methyl]phenoxy}nicotinamide 
methanesulfonate 




Place 6-(4-fomiy]-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2-pyridin-4-y]ethylamine (0.060 g, 1 .01 mmol) and 3A molecular sieves 
in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBFL* (ca. 3-5 eq in two 
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portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. 
. Purify by eluting through a 40 g ISCO® column with 5% to 25% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dicliloromethane. Concentrate to give the title compound (0.339 g, 76%): TOF MS ES + 
379.2, (M+H) + , HRMS, calcd for C21H23N4O3 379.1770 (M+H) + , found 379.1753, time 
0.32 min; IR (KBr) 3418 (N-H), 1 194 (0-CH 3 ), 1668 (C=0), 1610 (H 2 NCO~) cm" 1 . 

Example 729 

6- { 2 -Methoxy-4-[(3 -methoxypropylamino)methyl]phenoxy } ni cotinami de 
methanesulfonate . . . . .-. , ■ . 




Place 6-(4 r formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 3-methoxypropylamine (0.090 g, 1.01 mmol) and 3A molecular sieves in 
a vial. Add methanol (6. 1 mL), cap and stir overnight. Add NaBFL* (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO 5 ^ pre-load column. Dry, the column in a vacuum oven at room temperature. 
Purify by eluting through a 4p g ISCO^ column with 5% to 1 5% (2.0 M NH 3 in . 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0:5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.328 g, 82%): TOF MS ES + 
346.2 (M+H) + , HRMS calcd for, C18H24N3O4 346.1767 (M+H) + , found 346.1766, time ' 
0.52 min; HPLC [Waters XTerra™ 018 (150 x 4;6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0:1 % TFA/water at 1 .0 mL/mih, 5-95 over 23 min], t R = 7.7 min, 
100% purity. 

Example 730 
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6-{4-[(3-Ethoxypropy]amino)niethyl]-2-methoxyphenoxy}nicotinamide 
methanesulfonate 




Place 6-(4-fonnyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 3-ethoxypropylamine (0.060 g, 1.01 mmol) and 3 A molecular sieves in a 
vial. Add methanol (6.1 mL) 5 cap and stir overnight. Add NaBH 4 (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO^' column with 5% to 15% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.325 g, 82%): TOF MS ES" 4 
360.2 (M+Hf , HRMS calcd for C9H26N3O4 360.1923 (M+H) + , found 360.1920, time 
0.52 min; HPLC [YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 10-20% over 5 min, then 20-95% 
over 18 min], t R = 9.3 min, 100% purity. 

Example 73] 

6-{4-[(3-lsopropoxypropylamino)metliyl]-2-methoxyphenoxy} nicotinamide 
methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 3-isopropoxypropylamine (0.060 g, 1.01 mmol) and 3A molecular sieves 
in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBHU (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
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25 g ISCO® pre-load column. Dry the column in a vacuum oven at room, temperature. 
Purify by eluting through a 40 g ISCO® column with 5% to 15% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.353 g, 84%): TOF MS ES + 
374.2 (M+H) + , HRMS calcd for C20H28N3O4 374.2080 (M+H) + , found 374.2080, time 
0.52 min; HPLC [YMC-Pro Pack C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 10-20% over 5 min, then 20-95% 
over 1 8 min], t R = 10.1 min, 100% purity. 

Example 732 

6-{4-[(2-lsopropoxyethylamino)methyl]-2-methoxyphenoxy}nicotinamide 
methanesulfonate 




Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2-aminoethyl isopropy] ether (0.060 g, 1.01 mmol) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBHU (ca. 3-5 eq 
in two portions) and stir until the gasscs stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 5% to 15% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve the 
product in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.333 g, 81%): TOF MS ES + 
360.2 (M+H) + , HRMS calcd for C9H26N3O4 360.1923 (M+Hf, found 360.1939, time 
0.52 min; HPLC [YMC-Pro Pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 10-20% over 5 min, then 20-95% 
over 1 8 min], tR = 9.7 min, 99.2% purity. 
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Example 733 

6- {4-[(3-Ethylpenty]amino)inethyl]-2-methoxyphenoxy] nicotinamide rnethanesulfonate 



Part A: 3-Ethylpentanenitrile 

To a suspension of sodium cyanide (3.33 g, 67.8 mmol) in DMSO (24 mL) at 60 
°C, slowly add 1 -bromo-2-ethylbutane (10 g, 60.6 mmol). Keep the internal temperature 
between 55 - 60 °C by intermittently cooling with an ice bath. Add additional DMSO (10 
mL) to keep the slurry stirring. Heat at 70 °C for two hours, then cool to room 
temperature. Dilute the reaction mixture with water (1 00 mL) and extract with ether (3 x 
50 mL). Wash the organic extracts with 5.0 N HC1 (1 X 25 mL) and water (1 X 25 mL). 
Dry the organic layer over MgS04, filter and concentrate to give the title compound (6.43 



g, 96%): ! H NMR (CDC1 3 , 400 MHz) 6 2.34 (d, J = 6.2 Hz, 2H), 1 .56 (m, 1H), 1 .46 (m, 
4H) 5 0.93 (t, .7-7.3 Hz, 6H). 



PartB: 3~Ethylpentylamine N 

Cool a slurry of LiA]H4 (4.35 g, 1 15 mmol) in ether (57 mL) to 0 °C. Allow 
reaction mixture to gently reflux upon the addition of 3-ethylpentanenitrile (6.38 g, 57.3 
mmol). Stir for two hours before quenching with 1 .0 N NaOH. Filter the suspension 
through a Celite^ pad. Separate the two layers and wash the organic layer with additional 
1 .0 N NaOH (2 X 25 mL), dry it over Na 2 SC>4 5 filter and carefully concentrate to give the 
title compound: ] H NMR (DMSO-J 6 , 400 MHz) 5 2.50 (U J= 7.3 Hz, 2H), 1 .24 (m, 7H). 
0.080 (t, J =7.0 Hz, 6H). 
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Part C: 6-{4-[(3-Ethylpentylaminb)methyl]-2-methoxyphenoxy}nicotina 
methanesulfonate 

Place 6-(4-foirnyl-2-methoxyphenoxy)nicotinarnide (Example 414, Part B) (0.250 
g, 0.918 mmol), 3-ethylpentylamine (0.1 1 1 g, 0.964 mmol) and 3A molecular sieves in a 
vial. Add methanol (6.1 mL), cap and stir overnight. AddNaBHj (ca. 3-5 eq in two 
portions) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO® column with 5%. to 15% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound as a free base. Dissolve the product 
in methanol and dichloromethane and add one equivalent of 0.5 M methanesulfonic acid 
solution in dichloromethane. Concentrate to give the title compound (0.371 g, 84%): 
TOF MS ES* 372.2 (M+H) + , HRMS calcd for C2]H 3 oN 3 03 372.2287 (M+H) + , found . 
372.2271, time 0.32 min; HPLC [Waters XTerra™ C-18 (150 x 4.6 ram, S-5 microm), 
0.1% TFA/acetonitrile in 0.1% TF A/water at 1.0 mL/min, 5-95% over 23 min], t R = 11.9 
min, 1 00% purity. 

Example 734 

6- { 2-Methoxy-4-r(2-morpholin-4-ylethylamino)methyl]phenoxy}nicotinamide 




methanesulfonate 

Place 6-(4-formyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2-morpholin-4-ylethylamine (0.126 g, 0.964 mmol) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBEU (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g lSCO 0 * column with 5% to 30% (2.0 M 
NH3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve the 
product in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.350 g, 74%): TOF MS ES + 
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387.2 (M+H) + , HRMS calcd for C 2 oH 2 7N 4 04 387.2032 (M+H) + , found 387.2032, time 
0.52 min; HPLC [Waters XTerra™ C-18 (150 x 4.6 mm, S-5 microm), 0.1% 
TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95 over 23 min], t R = 5.7 min, 
100% purity. 



6-{2-Methoxy-4-[(2-thiomorpholin-4-ylethylam 



methanesulfonate 

Place 6-(4-fonnyl-2-methoxyphenoxy)nicotinamide (Example 414, Part B) (0.250 
g, 0.918 mmol), 2 -thiomorpholin-4-yl ethyl amine (0.141 g, 0.964 mmol) and 3A 
molecular sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBH 4 
(ca. 3-5 eq in two portions) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g ISCO^ column with 5% to 25% 
(2.0 M NH3 in methanol) in ethyl acetate to give the title compound as a free base. 
Dissolve the product in methanol and add one equivalent of 0.5 M methanesulfonic acid 
solution in dichloromethane. Concentrate to give the title compound (0.356 g, 73%): 
TOF MS ES + 403.2 (M+H) + , HRMS calcd for C20H27N4O3S 403.1804 (M+Hf , found 
403.1 801, time 0.43 min; HPLC [Waters XTerra™ C-18 (150 x 4.6 mm, S-5 microm), 
0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95% over 23 min], t R = 6.2 
min, 100% purity. 

Example 736 

6- {2-Methoxy-4-[(3-morpholin-4-ylpropylamino)methyl]phenoxy} nicotinamide 
methanesulfonate 



Example 735 
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Place 6-(4-foimyl-2-methox (Example 414, Part B) (0.250 

g, 0.918 mmol), S-morpholin^ylpropylamine (0.139 g, 0.964 mmpl) and 3A molecular 
sieves in a vial. Add methanol (6.1 mL), cap and stir overnight. Add NaBKU (ca. 3-5 eq 
in two portions) and stir until the gasses stop evolving. Loa[d the reaction mixture directly 
onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room : 
temperature. Purify by eluting through a 40 g ISCO® column with 5% to 30% (2.0 M 
NH 3 in methanol) in ethyl acetate to give the title compound as a free base. Dissolve the 
product in methanol and add one equivalent of 0.5 M methanesulfonic acid solution in 
dichloromethane. Concentrate to give the title compound (0.340 g, 74%): TOF MS ES + 
401 .2 (M+H) + , HRMS calcd for C21H29N4O4 401 .21 89 (M+H) + , found 401 .2178, time 
0.52 min; HPLC [Waters XTerra™ 018(150 x 4.6 mm, S-5 microm), 0.1% , . 
TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95% over 23 min], t R = 5.6 min. 
100% purity. 

\ Example 737 

5. {4-[(3 5 3^Dimethylbutylamino)methyll-2-fluorophenoxy}pyrazine--2-carboxamide 




Part A: 3-Fluoro-4-triisopropylsilanyloxybenzaIdehyde 




. Add triisopropylsilyl chloride (74.32 g, 0.3855 mol), followed by DMF (25 mL), 
to a solution of 3-fluoro-4-hydroxybenzaldehyde (45.01 g, 0.3213 mol) and imidazole 



BNSDOCID: <W O 2004Q26305A 1 _IA> 



WO 2004/026305 



PCT/US2003/026300 



472 



(43.74 g, 0.6425 mole) in DMF (313 mL) at 25-29 °C in a steady stream over 2 min. Stir 
for 1 hr at room temperature till the reaction complete as determined by HPLC (Column: 
4.6 mm x 25 cm Zorbax RX-C8; eluant: 50/50 0.1% TFA:acetonitrile; flow rate 2 
mL/min; detector: 230nm; temperature: 22 °C; injection: 10 fiL). Pour the reaction 
mixture into saturated aqueous ammonium chloride solution (1 L) and extract with ether 
(3x1 L). Combine the ether layers, wash with brine (2 x 750 mL) and dried over sodium 
sulfate. Filter and concentrate to give a yellow oil (106.3g). Purify the crude oil on 1 kg 
Merck silica gel grade 60 with 20:1 heptane/ethyl acetate (90.14g, 94.6%). 

Part B: (4-[l ,3]Dioxolan~2-yl-2-fluoropbenoxy)triisopropy1silane 



Into a 5 L 3-neck flask equipped with a condenser and a Dean-Stark trap add 3- 
fluoro-4-triisopropylsilanyloxybenzaldehyde (Example 737, Part A) (90.14 g, 0.3041 
mol), ethylene glycol (188.75 g, 3.041 mol), and ^-toluenesulfonic acid (0.58 g, 0.003041 
mol) in toluene (3.155 L). Heat to boil and reflux until 130 mL of H2O (lower layer) is 
collected in the Dean-Stark trap (5 lirs). Cool to room temperature, wash with 10% 
aqueous potassium carbonate solution (2 x 1 L) and brine (2 x 1 L), and dry over sodium 
sulfate. Filter and concentrate to give the crude product. 

Part C: 4~[],3]Dioxolan-2-yl-2-f]uorophenol 



To a solution of (4-[l,3]dioxolan-2-yl-2-fluorophenoxy)triisopropylsilane ( Example 93. 
Part B) (105.9 g, approximately 0.31 1 mol) in THF (1.589 L) add 1.0 M 
tetrabutylammonium fluoride (TBAF) in THF (3 1 1 mL) in a steady stream over 5 min ai 
23-27 °C without cooling. Stir for 1 hr till the reaction complete by TLC (19:1 





BNSDOCID: <WO 2OO4Q26305A1 JA> 



WO 2004/026305 PCT/US2003/026300 

• . • 473 

heptane/ethyl acetate). Concentrate to a red oil and partition between ether (500 mL) and 
deionized water (1 L). Separate the layers and extract the aqueous layer with ether (500 
mL). Combine the ether layers, wash with brine and dry over sodium sulfate. Filter and 
concentrate to give the crude product (92.9 g. Dissolve the crude product in 
dichloromethane and filter through 400 g of silica gel 60. Wash with dichloromethane (3 
x 1 L fractions) and concentrate the combined filtrate to give an impure product. 
Crystallize from dichloromethane/heptane to give the title compound (29.8 g, 52%). Gas 
chromatography: retention time 15.96 min (30 m x 0.32 mm i.d. DB-1 column, 0.25 
micron film thickness; 1.2 mL/min flow rate; 55:1 split ratio; temperature profile: 35 
°C/3 mih, 10 °C temperature increase per min; 250 °C/10.5min). *H NMR (DMSO^) 5 
3.84-3.93 (m, 2H, CH 2 ), 3 .93-4.04 (m, 2H 5 CH 2 ), 5.60 (s, 1H, CH), 6.91 (t, 1H, ArH), 
7.06 (dd, 1H, ArH), 7.15 (dd, 1H, ArH), 10.0 (s, 1H, OH). 

Part D: . 5-(4-[l > 3]Dioxpljan-2-yl-2-fluoropherioxy)pyrazine-2-catboxamide 



y—O O 




Heat a mixture of 5-chloropyrazine-2-cafboxamide (14.1 8 g, 0.09. mol) (see S. 
Fujii, T.' Takagi, S. Toshihisa, M. Seki, Agric. Biol. Chem., 1982* 46, (8), 2169), 4- 
[l,3]dioxolan-2-yl-2-flu'6rophenol (Example 737, Part C) (16:58 g, 0.09 rhole), and 
powdered potassium carbonate (31.10 g, 0.225 mol) in DMF (213 mL) at 100 °C for 2 
hours. Dilute the reaction mixture to 1 L with deionized water, filter at room temperature, 
and wash the filter cake with' water. '■ Extract the filtrate with ether (2 x 1 L) and dry, the 
extracts over sodium sulfate.^ Combine the filter cake and ether extracts and concentrate 
to dryness to give a semi-solid (32.81 g) containing residual water and DMF (by *H 
NMR). Recrystallize a portion from ethyl acetate, to give a purified sample: mp 169-172 
°G; ] H NMR (DMSO-40 5 3.94-4.03 (m, 2H, CH 2 ), 4.03-4.11 (m, 2H, CH 2 ), 5.78 (s, 1H, . 
CH), 7:36 (d, 1H, ArH), 7.46 (t, 2H, ArH), 7.73,(s, 1H, HetH), 8.13 (s, 1H, HetH), 8.68 
(d,2H, amide); ,3 C NMR (DIyISO-rf 6 ) 8 64.879, 101.364, 114.869, 123.;251, 123.762, 
132.997, 137.855, 139.454, 140.340, 140.744, 152.019, 154.475, 159.643, 164.135; MS 
(ES+): m/z 306.0 (M+H). 



BNSDOCID: <WO 2004026305A1 _IA> 



WO 2004/026305 



PCT/US2003/026300 



474 



Part E: 5-(2-Fluoro-4-foimylphenoxy)pyrazine-2-carboxamide 




Combine formic acid (90%, 453 mL) and crude 5-(4-[l,3]dioxolan-2-yl-2- 
fluorophenoxy)pyrazine-2-carboxamide (Example 737, Part D) (32.81 g, approximately 
0.09 mole) and stir initially a clear yellow solution, which becomes a thick slurry in an 
hour at room temperature. Stir overnight at room temperature till the reaction complete 
by HPLC. Quench the reaction with deionized water (1 L) and extract with 
dichloromethane (4x4 L). Combine the extracts and mix with aqueous sodium 
bicarbonate solution. Concentrate on a rotary evaporator to give a slurry of a solid in 
water (when the separation of layers not possible). Extract the mixture with ethyl acetate 
(4 x 1 L) and concentrate the combined extracts to a yellow solid (29.65 g). Form slurries 
successively four times with boiling methanol (1 L) and filter while hot. Combine the 
filter cakes and dissolve in enough boiling methanol to give a clear solution. Concentrate 
the solution to approximately 1 liter and allow to crystallize at 0 °C. Filter the resulting 
slurry at 0 °C and dry the filter cake under vacuum at room temperature to give the title 
compound (17.79 g, 75.7%). 'H NMR (DMSCW 6 ) 5 7.70 (t, 1H, ArH), 7,78 (s, 1H, 
HetH), 7.86-7.93 (m, 2H, ArH), 8.14 (s, 1H, HetH), 8.73 (d, 2H, amide), 10.0 ts, 1H, 
CHO); 13 CNMR(DMSO-rf 6 ) 5 116.884, 124.606, 126.980, 133.186, 134.967, 140.765, 
144.016, 152.493, 154.974, 159.276, 164.057, 190.777; MS (ES+) m/z 262.3 (M+H). 

Part F: 5-{4-[(3,3-Dimethylbuty]amino)methyl]-2-fluorophenoxy}pyrazine-2- 
carbox amide 

Place 5-(2-fluoro-4-fcnnylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.350 g, 1.14 mmol), 3,3-dimethylbutylamine (0.19 g, 1.41 mmol) and 3A molecular 
sieves in a vial. Add methanol (9.7 mL). cap and stir overnight. Add NaBH 4 (0.053 g, 
1 .41 mmol) and stir until the gasses stop evolving. Filter the reaction mixture, then 
concentrate. Purify by eluting through a 40 g ISCO c column with 6% to 30% (2.0 M 
NH 3 in methanol) in ethyl acetate to give the title compound (0.225 g, 49%): TOF MS 
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ES* 347.2 (M+H)*, HRMS calcd for C, 8 H24N40 2 F 347.1883 (M+H) + , found 347.1883, 
time 0.53 min; HPLC [YMC-Pro pack C-18 (150 'x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
. 18], t R = 10.9,min, 100% purity.; , , . 

. . . Example 738 ''j... 
5-(2-Fluoro-4- {[2-(2rfluorophenyl)ethyla^ 




Place 5-(2-flubro-4-f6rmylphenpxy)pyridine-2-carb 
B) (0.650 g, 2.50 mmol), 2-fluorophenethylamine (0.382 g, 2.75 mmol) and 3A molecular 
sieves in a vial. Add methanol (12, mL), cap and stir overnight. Add NaBH 4 (slight 
excess) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO (S> column with 0% to 1 0% (2.0 M NH 3 in 
methanol) in eth^l acetate to give the title compound (0.71 8 g, 75%): TOF MS ES + 384:2 
(M*H) + , HRMS calcd for C21H20N3O2F2 387.2032 (M+H) + , found 387.2032, time 0.52 - 
min; HPLC [YMC-Pro pack C r 18 (150 x 4 6 mn> ; S-5 microm), 0.05% TFA/acetonitrile 
in 0;65% TFA/water at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], t R = 1 1 .4 min, 
100% purity. , v ; . . ^ > 

Example 739 

5-{2-Fluor6-4-[(4-methy "- ' 




Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50!mmol), 4-methylpentylamine (Example 433, Part A) (0.278 g, 2.75 



BNSDOCID." <WO_ 20O4O26305A1 IA> 



WO 2004/026305 



PCT/US2003/026300 



476 

mmol) and 3 A molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. 
Add NaBHU (slight excess) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g ISCO @ column with 0% to 10% 
(2.0 M NH 3 in methanol) in ethyl acetate to give the title compound (0.470 g, 55%): TOF 
MS ES + 346.2 (M+H) + , HRMS calcd for C 19 H25N 3 0 2 F 346.1931 (M+H) + , found 
346.1922, time 0.48 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 
0.05% TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95% 
over 18], t R = 1 L6 min, 100% purity. 

Example 740 

5-{4-[(3,3-Dimethylbutylamino)methyl]-2-fluorophenoxy}pyridine--2-carboxamide 




F 



Place 5-(2-fluoro-4-formylpbenoxy)pyridine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50 mmol), 3,3-dimethylbutylamine (0.278 g, 2.75 mmol) and 3A molecular 
sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBFL* (slight 
excess) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO* column with 0% to 1 0% (2.0 M NH 3 in 
methanol) in ethyl acetate to give the title compound (0.543 g, 63%): TOF MS ES + 346.2 
(M+H) + , HRMS calcd for C 19 H25N 3 0 2 F 346.1931 (M+H) + , found 346.1921, time 0.48 
min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile 
in 0.05% TF A/water at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], t R = 1 1 .3 min, 
100% purity. 

Example 74] 

5-{4-[(4 5 4-Dimethylpentylamino)methyl]-2-fluorophenoxy}pyridine-2-carboxamide 
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Part A: 4,4-Dimethylpentanenitrile To a suspension of sodium cyanide 

(3.33 g, 67.8 mrnol) in DMSO (34 mL) at 60 °C, slowly add l-bromo-3,3-dimethylbutane 
(10 g, 60.6 mmol). Keep the internal temperature between 55 - 65 °C by intermittently 
cooling with an ice bath. Heat at 70 °C for 1 .5 hours, then cool to room temperature. 
Dilute the reaction mixture with water (100 mL) and extract with ether (3 x 50 mL). 
Wash the organic extracts with 5.0 N HC1 (1 X 25 mL) and water (1 X 25 mL). Dry the 
organic layer over MgSC>4, filter and concentrate to give the title compound (6.66 g, 
98%): *H NMR (CDC13, 400 MHz) 8 2.29 (t, J= 8.1 Hz, 2H), 1.63 (t,J = 8.1 Hz, 2H), 
0.94 (s,9H). 

Part B : 4,4-Dimethylpentyl amine 




Cool, a slurry of .LiAlHU (4.30 g, 113 mmol) in ether (57 mL) to -30, °C. Allow 
reaction mixture to gently reflux upon the addition of 4,4-dirnethylpentanenitriie (6.29 g, 
56.6 mmol). Heat at reflux for an additional 45 minutes. Cool the reaction mixture to 
room temperature before quenching with 1 .0 N NaOH. Filter the suspension through a 
Celite* 6 ' pad. Separate the two layers and wash the organic layer with additional 1 ;0 N 
NaOH (2 X 25 mL), dry it over Na 2 S04, filter and carefully concentrate to give the title 
compound: ] H NMR (CDC13, 400 MHz) 8 2.68 (m, 2H^ 2.17 (bs, 2H), 1.44 (m, 2H) 
1.18 (t,J= 11.0 Hz; 2H), 0;88 (s, 9H). 

Part C: 5-{4-[(4,4-Dimethylpentylamino)methyl]-2-fluorophenoxy}pyridine-2- 
carboxamide , . 
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F 



Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50 mmol), 4,4-dimethylpentylamine (0.317 g, 2.75 mmol) and 3A 
molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBH 4 
(slight excess) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 0% to 10% (2.0 M 
NH 3 in methanol) in ethyl acetate to give the title compound (0.248 g, 28%): TOF MS 
ES + 360.2 (M+H) + , HRMS calcd for C20H27N3O2F 360.2087 (M+H) + , found 360.2076, 
time 0.48 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], t R = 12.3 min, 98.2% purity. 

Example 742 

5-{4-[(3-Ethylpentylamino)methyl]-2-fluorophenoxy}pyridine-2-carboxamide 




F 

Place 5-(2-fluoro-4-formylphenoxy)pyridine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50 mmol), 3-ethylpentylamine (Example 733, Part B) (0.317 g, 2.75 
mmol) and 3A molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. 
Add NaBILi (slight excess) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO^' pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g ISCO^ 1 column with 0% to 1 0% 
(2.0 M NH 3 in methanol) in ethyl acetate to give the title compound (0.5 16 g, 58%): TOF 
MS ES + 360.2 (M+H) + , HRMS calcd for C20H27N3Q2F 360.2087 (M+H)\ found 
360.2086, time 0.53 min; HPLC [YMC-Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 
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0.05% TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95% 
over 18], t R = 12.3 min, 100% purity. 



5-{4-[(2-Cyclopentylethylamino)methyl]-2-fl^ 



Place 5-(2-fluoro-4-foniiylphenoxy)pyridine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50 mmol), 2-cyclopentyIethylamine (0.792 g, 2.75 nimol) and 3A 
molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBEU 
(slight excess) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 0% to 10% (2.0 M 
NH 3 in methanol) in ethyl acetate to give the title compound (0.0850 g, 1 0%): TOF MS 
ES + 358.2 (M+H) + , HRMS calcd for C 2 oH25N 3 0 2 F 358.1931 (M+H) + , found 358.1925, 
time 0.48 min; HPLC [YMC-Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], t R = 1 1 .8 min, 94.2% purity. 

Example 744 

5-{2-Fluoro-4-[(2-thiomorpholin-4-y]e^ 
carbox amide 



Place 5-(2-fluoro-4-foi-mylphenoxy)pyridine-2-carboxamide (Example 403, Part 
B) (0.650 g, 2.50 mmol), 2-thiomoipholin-4-y]ethylamme (0.402 g, 2.75 mmol) and 3A 
molecular sieves in a vial. Add methanol (12 mL), cap and stir overnight. Add NaBFLj 



Example 743 




F 
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(slight excess) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 0% to 30% (2.0 M 
NH 3 in methanol) in ethyl acetate to give the title compound (0.792 g, 81%): TOF MS 
ES + 391.2 (M+H) + , HRMS calcd for Q9H24N4O2FS 391.1604 (M+H) + , found 391 .1594, 
time 0.48 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 
18], t R = 6.7 min, 100% purity. 

Example 745 

5- {2-Fluoro-4-[(3-methyl-butylamino)-methyl]-phenoxy} -pyrazine-2-carboxylic acid 



amide 




Place 5-(2-fluoro-4-formylphenoxy)pyrazine-2-carboxamide ( Example 737, Part 
E) (0.400 g, 1 .53 mmol), isoamylamine (0.147 g, 1.68 mmol) and 3A molecular sieves in 
a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH 4 (0.058 g, 1 .53 mmol) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO^ pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO* column with 0% to 1 5% f2.0 M NH 3 in methanol) in 
80% (ethyl acetate in hexanes) to give the title compound (0.225 g, 50%): TOF MS ES + 
333.2 (M+H>\ HRMS calcd for C,7H 22 N 4 0 2 F 333.1727 (M+H) + , found 333.1714, time 
0.55 min; HPLC [YMC-Pro pack C-18 (1 50 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 
18], t R — 10-1 min, 1 00% purity. 

Example 746 

5^(2-Fluoro-4-pentylaminomethylphenoxy)pyrazine-2-carboxamide 
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Place 5-(2-fluoro-4-formylphenoxy)pyi-azine--2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), amylamine (0.147g, 1.68 mmol) and 3A molecular sieves in a 
vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBFL* (0.058 g, 1 .53 mmol) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
ISCO® pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g ISCO® column 0% to 1 5% (2.0 M NH ? in methanol) in 80% 
(ethyl acetate in hexanes) to give the title compound (0.334 g, 66%): TOF MS ES + 333.2 
(M+H) + , HRMS calcd for C17H22N4O2F 333.1727 (M+H) + , found 333.1722, time 0.53 
min; HPLC [YMC-Pro pack C-18 (150 x 4.6 nun, S-5 microm), 0,05% TFA/acetonitrile 
in 0.05% TF A/water at 1.0 mL/min, 10-20% over 5 min, 20-95%. over 18], t R = 10.3 min, 
96.8% purity. 

Example 747 

5-{4-[(4,4-Dimethylpentylamino)methyl]-2-fluorophenoxy}pyrazine-2-carboxamide 




Place 5-(2-fluoro-4-formyIphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 4,4-dimethylpentylamine (0.194g, 1.68 mmol) ( Example 97, 
Part B) and 3A molecular sieves in a vial. Add methanol (7.7 mL), cap and stir 
overnight. Add NaBH4 (0.058 g, 1.53 mmol) and stir until the gasses stop evolving. 
Load the reaction mixture directly onto a 25 g ISCO^ pre-load column. Dry the column 
in a vacuum oven at room temperature. Purify by eluting through a 40 g ISCO^ column 
with 0% to 15% (2.0 M NH3 in methanol) in 80% (ethyl acetate in hexanes). Concentrate 
tlje fractions containing the product. Take the solid up in dichloromethane (100 mL) and 
wash with 1.0 N NaOH (2 X 25 mL) to give the title compound (0.314 g, 57%): TOF MS 
ES + 361.2 (M+H) + , HRMS calcd for Cjc^N^F 361.2040 (M+H) + , found 361.2042, 
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time 0.55 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 
18], t R = 12.0 min, 100% purity. 

Example 748 

5-{4-[(3-Ethylpenty]amino)methyl]-2-fluorophenoxy}pyrazine-2-carboxamide 




Place 5-(2-fluoro-4-formylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 3-ethylpentylamine (0.1 94g, 1.68 mmol) (Example 733, Part B) 
and 3A molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add 
NaBHU (0.058 g, 1.53 mmol) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO @ pre-load column. Dry the column in a vacuum oven 
at room temperature. Purify by eluting through a 40 g ISCO €> column with 0% to 15% 
(2.0 M NH3 in methanol) in 80% (ethyl acetate in hexanes) to give the title compound 
(0.342 g, 62%): TOF MS ES + 361.2 (M+H) + , HRMS calcd for C9H26N4O2F 361.2040 
(M+H) + , found 361.2048, time 0.57 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S- 
5 micmm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 
min, 20-95% over 1 8], t R = 12.0 min, 96.9% purity. 

Example 749 

5-(2-Fluoro-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)pyrazine-2- 
carbox amide 




Place 5-(2-fluoro-4-formylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 2-(tetrahydropyran-4-y])ethylamine (0.2 17g, 1.68 mmol) and 
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3A molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight Add 
NaBILi (0.058 g, 1.53 mmol) and stir until the gasses stop evolving. Load the reaction 
mixture directly onto a 25 g ISCO €> pre-ioad column. Dry the column in a vacuum oven 
at room temperature. '< Purify by .eluting through a 40 g ISCO® column with 0% to 30% 
(2.0 M NH3 in methanol) in 80% (ethyl acetate in hexaries) to give the title compound 
(0.385 g, 67%): TOF MS ES* 375.2 (M+H) + , HRMS calcd for C19H24N4O3F 375.1832 
(M+H)*, found 375.184?, time 0.53 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S- 
5 microm), 0.05% TFA/acetonitrile in 0^05% TFA/water at 1 .0 mL/miri, 1 0-20% over 5 
min, 20-95% over 18], t R = 8,6 min, 95.4% purity. 

Example 750 

5-(2-Fluoro-4-{[2-(4-fluorophenyl)ethylamin^^ 




/ Place 5-(2-fluoro-4-formylpherioxy)pyrazine-2-carboxiamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 4-fluorophenethylamine (0.234g, 1.68 mmol) and 3A molecular 
sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH 4 (0.058 g. , 
1 .53 mmol) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO* pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by/ eluting through a 40 g ISCO^ column with 0% to 1 5% (2.0 M . 
NH3 in methanol) in 80% (ethyl acetate in hexanes). Concenti-ate the fractions containing 
the product. Take the solid up in dichloromethane (100 mL) and wash with 1.0 N NaOH 
(2 X 25 mL) to give the title compound (0.383 g, 65%): TOF -MS ES + 385.1 (M+H)" 1 , 
HRMS calcd for CsoH^N^Fi 385.1476 (VI+H) + , found 385.1480, time 0.55 min; HPLC 
[YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% 
TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18], t R =11.1 min, 100% 
purity. ■ 
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Example 751 

5-{2-Fluoro-4-[(2-thiophen~2-ylethylamino)m 




Place 5-(2-fluoro-4-formylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 2-(2-thienyl)ethylamine (0.21 7g, 1.68 mmol) and 3A molecular 
sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH 4 (0.058 g, 
1 ,53 mmol) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO^ column with 0% to 15% (2.0 M 
NH3 in methanol) in 80% (ethyl acetate in hexanes). Concentrate the fractions containing 
the product. Take the solid up in dichlorornethane (100 mL) and wash with 1.0 N NaOH 
(2 X 25 mL) to give the title compound (0.100 g, 1 8%): TOF MS ES + 373.1 (M+H)\ 
HRMS calcd for C 18 H, 8 N 4 0;>FS 373.1 135 (M+H) + , found 373.1 150, time 0.48 min: 
HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 
0.05% TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18], t R = 10.3 min. 
100% purity. 



Example 752 

5-(2-Fluoro-4-hexylaminomethylphenoxy)pyrazine-2-carboxamide 




Place 5-(2-fluoro-4-formylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), hexylamine (0.170g, 1.68 mmol) and 3A molecular sieves in a 
vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH 4 (0.058 g, 1 .53 mmol) 
and stir until the gasses stop evolving. Load the reaction mixture directly onto a 25 g 
I SCO* pre-load column. Dry the column in a vacuum oven at room temperature. Purify 
by eluting through a 40 g lSCO^' column with 0% to 15% (2.0 M NH 3 in methanol) in 
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•v 



80% (ethyl acetateiii hexanes) to give the. title compound (0.329 g, '62%); TOF MS ESv 



347";2 (M+H)"^ 



found 347. 1897; time 



0.57 min;- HPLC [YMCrPro pack C-I8 (1 50 x ?4:6 mm, S*5 microm), 0:05% ' V 
TT^^acetonitrile m 6.05% 

18], t R = U.4 mm;94.8%puri^. ' jT: { v r>'- •• , :' r ^-- '■).? ■■'^,, ! ■■'■■>'br : y 



Example 753 

)ethylaminblmet 




carboxamide \ : 

Place 5-(2-fluoro^-^ 737, Part. 1 

E) (0.400, g, 1.5l,minoi>, ^ v. 

. molecular sieves iri a vial. Add methanol (7.7 niL), cap and stir overnight. Add NaBHV, 
(0.05,8 g, 1.53 mmol) and stir until the gasses stop evolving! Load the reaction mixture 
directly, onto a 25 g ISCO pre-load ^ column. , 'Dry the column in a vacuum oven at rbom 

; temperature tj ., Purify by elating through a ^ 4Q ^ JSCO € ;<i6luiijn with 0% to 15% (2.0 M 
,NH 3 in methanol) in ,80% (ethyl acetate in hex^nes). Concentrate the fractions containing 
■the product. Take the solid up in dichloromethane ( 1 00 mL) and wash with 1 .0 N NaOH 

t (2 X25 mL) to give the thle;comppund (0 293 g, ,44%); TQF MS ;ES + 435 A (M+Hf)^, 

• HRMS calcd for C 20 Hi 8N 4 0 2 FC1 2 ; 435.Q791 (M+H)* ; found 435.081 5, time 6.53 min; 
HPLC. [YMC-Pro '-pack*^ 

; 0.05%TFA/wa 12.8.min,; ; 

; 100% purity; : 'fr>>':y , ; ; ' J .C-.-' '* v.; , ; -?-' ,;,; \".. - .V 

5- {2-Fhi6ro^ . -7 
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Place 5-(2-fluoro-4-fonnylphenoxy)pyrazine-2-carboxamide (Example 737, Part 
E) (0.400 g, 1.53 mmol), 3-isopropoxypropylamine (0.1 97g, 1.68 mmol) and 3A 
molecular sieves in a vial. Add methanol (7.7 mL), cap and stir overnight. Add NaBH 4 
(0.058 g, 1 .53 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purity by eluting through a 40 g ISCO® column with 0% to 30% (2.0 M 
NH 3 in methanol) in 80% (ethyl acetate in hexanes). Concentrate the fractions containing 
the product. Take the solid up in dichloromethane (100 mL) and wash with 1 .0 N NaOH 
(2 X 25 mL) to give the title compound (0.395 g, 71%): TOF MS ES + 363.2 (M+H) + , 
HRMS calcd for C18H24N4O3F 363.1832 (M+H) + , found 363.1 821 , time 0.57 min; HPLC 
[YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% 
TFA/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8], t R = 9.8 min, 100% 
purity. 



Example 755 

6-(4-{[2-(2-F]uoropheny))ethylamino]methyl}-2-methoxyphenoxy)nicotinamide 




methansulfonate 

Dissolve 6-(4-{[2-(2-fluorophenyl)ethylamino]methyl}-2- 
methoxyphenoxy)nicotinamide (Example 431) (0.701, LIS mmol) in methanol (4.4 mL) 
and dichloromethane (4.4 mL). Add 0.5 M methanesulfonic acid (3.54 mL, 1.18 mmol) 
in dichloromethane. Stir for 10 minutes, then concentrate to give the title compound 
(0.875 g, ~1 00%): TOF MS ES + 396.2 (M+H) + , HRMS calcd for C22H23N3O3F 396.1723 
(M+H)", found 396.1739, time 0.53 min; HPLC [Waters XTerra™ MS C-l 8 (150 x 4.6 
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mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1.0 mL/min, 5-95% over 
15 min], t R = 10.8 min, 100% purity. 

Example 756 

6-{4-[(3,3-Dimethylbutylamino)methyl]-2-m 
m ethan esulfonate 



Place 6-(4-foirnyl-2-methoxyphenoxy)pyridazine-3-carboxarnide (Example 721, 
Part C) (0.406 g, 1.49 mmol), 3,3-dimethylbutylamine (0.216 mL, 1.56 mmol) and 3A 
molecular sieves in a vial. Add methanol (7.4 mL), cap and stir overnight. Add NaBEU 
(0.060 g, 1.56 mmol) and stir until the gasses stop evolving. Filter the reaction mixture, 
then concentrate it. Purify by eluting through a 40 g ISCO^ column with 6% to 30% (2.0 
M NH 3 in methanol) in 80% (ethyl acetate in hexanes) to give the title compound as a 
free base (0.378 g, 71%). Dissolve the free base (0.357, 0.99 mmol) in methanol (2.5 
mL) and dichloromethane (2.5 mL). Add 0.5 M methanesulfonic acid (1.99 mL, 0.99 
mmol) in dichloromethane. Stir for 10 minutes, then concentrate to give the title 
themethane sulfonic acid salt (0.476 g, -100%): TOF MS ES + 359.2 (M+H)' , HKJVLS 
calcd for G9H27N4O3 359.2083 (M+H) + , found 359.2099, time 0.53 min; HPLC [YMC- 
Pro pack C-l 8 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 1 8], t R = 10.7 min, 96.8% purity. 

Example 757 

6-(2-Fluoro-4-{[2-(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)nicotinamide 





methanesulfonate 



O 
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Place 6-(2-fluoro-4-fomiylphenoxy)nicotinamide (Example 223, step 1) (0.700 g, 
2.69 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.348 g, 2.69 mmol) and 3A molecular 
sieves in a vial. Add methanol (13.5 mL), cap and stir overnight. Add NaBHU (0.204 g, 
5.38 mmol) and stir until the gasses stop evolving. Filter the reaction mixture, then 
concentrate it. Purify by chromatography eluting with 0% to 20% (2.0 M NH3 in 
methanol) in ethyl acetate over 1 hour at 20 mL / min to give 6-(2-fluoro-4-{[2- 
(tetrahydropyran-4-yl)ethylamino]methyl}phenoxy)nicotinamide.(0.717 g, 71 .3%). 
Dissolve the compound in dichloromethane: methanol (10 mL) and add 1 equivalent of 
0.50 M methanesulfonic acid in dichloromethane. Stir the solution for a short time before 
concentrating to give the title compound (0.904 g): TOF MS ES + 374.2 (M+HY\ HRMS 
calcd for C20H25N3O3F 374.1880 (M+H) + , found 374.1881, time 0.55 min; HPLC [YMC- 
Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 1 8], t R = 8.7 min, 1 00% purity. 

Example 758 

5-(4-{[2-(4-Fluorophenyl)ethy]amino]methyl}-2-methylphenoxy)pyrazine-2-carboxamide 

Place 5~(4-formyl-2-methylphenoxy)pyrazine-2-carboxamide (Example 404, part 
D) (0.600 g, 2.33 mmol), 2-(4-fluorophenyl)ethyl amine (0.325 g, 2.33 mmol) and 3A 
molecular sieves in a vial. Add methanol (1 1.7 mL), cap and stir overnight. Add NaBH 4 
(0.088 g, 2.33 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO^' column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate. Concentrate the fraction containing the product, then 
take it up in EtOAc (lOOmL). Wash the organic solution with 1 .0 N NaOH (2 X 25 mL), 
dry it over Na 2 S0 4 and concentrate it to give the title compound (0.478 g, 54.0%): TOF 
MS ES + 381.2 (M+H) + , HRMS calcd for C21H22N4O2F 381.1727 (M+H) + , found 
381 .1729, time 0.39 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 
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0.05% TFA/acetonitrile in 0.05% TF A/water at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% 
over 1 8], t R = 1 1 .3 min 5 97.8% purity. 

Example 759 

5-{2-Methyl-44(2-pyridin-3-yl-ethylamino)meth^ 




Place 5-(4-formyl-2-methylpbenoxy)pyrazine-2-carbcxamide (Example 404, part 
D) (0,600 g, 2.33 mmol), 2-pyridin-3-ylethylamine (0.285 g, 2.33 mmol) and 3A 
molecular sieves in a vial. Add methanol (1 1.7 mL), cap and stir overnight. Add NaBH 4 
(0.088 g, 2.33 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO® pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO^ column with 5% to 25% (2.0 M 
NH3 in methanol) in ethyl acetate. Concentrate the fraction containing the product, then 
take it up in EtOAc (1 OOrnL). Wash the organic solution with 1 .0 N NaOH (2 X 25 mL), 
dry it over Na 2 S04 and concentrate it to give the title compound (0.315 g, 37.2%): TOF 
MS ES + 364.2 (M+H) + , HRMS calcd for C20H22N5O2 364.1773 (M+H) + , found 367.1774, 
time 0.39 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% 
TFA/acetonitrile in 0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 min, 20-95% over 
1 8], t R = 6. 1 min, 1 00% purity. 

Example 760 

6-(4-{[2-(4-Fluorophenyl)ethylamino]methyl}-2-methoxyphenoxy)nicotinamide 



methanesulfonate 
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Dissolve 6-(4-{[2-(4-fluorophenyl)ethyIamino]methyl}-2- 
methoxyphenoxy)nicotinamide (Example 430) (8,40 g, 2.12 mmol) in 
dichloromethane:methanol (1:1) (4.25 mL) and add 1 equivalent of 0.50 M 
methanesulfonic acid in dichloromethane. Stir the solution for a short time before 
concentrating to give the title compound (0.1 .02 g): TOF MS ES + 396.2 (M+H) + , HRMS 
calcd for C 2 2H23N 3 03,F 396.1723 (M+H)"\ found 396.1731, time 0.39 min; HPLC 
[YMC-Pro pack C-18 (150 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% 
TFA/water at 1.0 mL/min, 10-20% over 5 min, 20-95% over 18], t R = 10.9 min, 100% 
purity. 



5-(2-Methoxy--4«-{[2-(tetrahydropyran-4-yl)ethy]amino]methyl}phenoxy)pyridine-2- 



carboxamide methanesulfonate u 

Place 5-(4-formyl-2-methoxyphenoxy)pyridine-2-carboxamide (Ex 391, Part A) 
(0.600 g 5 2.20 mmol), 2-(tetrahydropyran-4-yl)ethylamine (0.285 g, 2.20 mmol) and 3A 
molecular sieves in a vial. Add methanol (1 1 .0 mL), cap and stir overnight. Add NaBFU 
(0.0833 g, 2.20 mmol) and stir until the gasses stop evolving. Filter the reaction mixture, 
then concentrate it Purify by chromatography eluting with 5% to 30% (2.0 M NH3 in 
methanol) in ethyl acetate over 45 minutes to give 5-(2-methoxy-4-{[2-(tetrahydropyran- 
4-yl)ethylamino]metliyl}phenoxy)pyridine-2-carboxamide.(0.6103 g, 71.9%). Dissolve 
the compound in dichloromethane: methanol (3.2 mL) and add 1 equivalent of 0.50 M 
methanesulfonic acid in dichloromethane. Stir the solution for a short time before 
concentrating to give the title compound (0.775 g): TOF MS ES + 386.2 (M+H) + , HRMS 
calcd for C21H28N3O4 386.2080 (M+H) + , found 386.2078, time 0.39 min; HPLC [YMC- 
Pro pack C-l 8 fl 50 x 4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water 
at 1 .0 mL/min, 1 0-20% over 5 min, 20-95% over 18], t R = 9.3 min, 100% purity. 



Example 761 
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Example 762 

5- {2-Methoxy-4-[(3-metl^ 




Place 5-(4-fonaiyl-2-methoxyphenoxy)pyrazine--2-carboxaTnide (Example 719, 
Part A) (0.700 g, 2.56 mmol), isoamylamine (0.234 g, 2.69 mmol) and 3A molecular 
sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. Add NaBELi (0.0969 g, 
2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture directly 
onto a 25 g ISCO €> pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO® column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, and idssolve it in EtOAc (lOOmL). Wash the organic solution with 1 .0 N 
NaOH (2 X 25 mL) 5 dry it over Na2S0 4 . filter and concentrate to give the title compound 
(0.484 g, 54.9%): TOF MS ES + 345.2 (M+H) + , HRMS calcd for CgH^Cb 345.1927 
(M+H) + , found 345.1938, time 0.38 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S- 
5 microm), 0.05% TFA/acetonitrile in 0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 
min, 20-95% over 18], t R = 10.1 min, 95.4% purity. 

Example 763 

5-{2-Methoxy-4-[(4-methylpentylamino)methyl]phenoxy}pyrazine-2-carboxamide 




Place 5-(4-fonnyl-2-methoxyphenoxy)pyrazine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mmol), 4-methylpentylamine ( Example 433, Part A) (0.272 g, 
2.69 mmol) and 3A molecular sieves in a vial. Add methanol (12.8 mL), cap and stir 
overnight. Add NaBKU (0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. 
Load the reaction mixture directly onto a 25 g ISCO^ pre-load column. Dry the column 
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in a vacuum oven at room temperature. Purify by eluting through a 40 g ISCO® column 
with 5% to 20% (2.0 M NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate 
the fraction containing the product, then take it up in EtOAc (1 OOmL). Wash the organic 
solution with 1.0 N NaOH (2 X 25 mL), dry it over Na 2 S0 4 , filter and concentrate. 
Dissolve the product in ethendichloromethane (5:1) (25 mL), add hexanes (20 mL), and 
then concentrate to about a quarter of the volume. Filter the precipitate to give the title 
compound (0.335 g, 36.5%): TOF MS ES + 359.2 (M+H) + , HRMS calcd for C19H27N4O3 
359.2083 (M+H) + , found 359.2087, time 0.38 min; HPLC [YMC-Pro pack C-18 (150 x 
4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TF A/water at 1.0 mL/min, 10- 
20% over 5 min, 20-95% over 1 8], t R = 1 1 .3 min, 1 00% purity. 



5-{4-[(3,3-Dimethylbutylamino)methyl]-2-methoxyphenoxy}pyrazine-2-carboxamide 



Place 5-(4-formyl-2-methoxyphenoxy)pyrazine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mmol), 3,3-dimethyIbutylamine (0.272 g, 2.69 mmol) and 3A 
molecular sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. Arid NaBH 4 
(0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO* column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then take it up in EtOAc (1 OOmL). Wash the organic solution with 1 .0 N 
NaOH (2 X 25 mL), dry it over Na 2 S04, filter and concentrate. Dissolve the product in 
ethendichloromethane (5:1) (25 mL), add hexanes (20 mL), and then concentrate to about 
a quarter of the volume. Filter the precipitate to give the title compound (0.421 g, 
45.9%): TOF MS ES + 359.2 (M+H) + , HRMS calcd for C^HstN^ 359.2083 (M+H)\ 
found 359.2093, time 0.38 min; HPLC [YMC-Pro pack C-l 8 (150 x 4.6 mm, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TF A/water at 1 .0 mL/min, 10-20% over 5 
min, 20-95% over 1 8], t R = 1 1 .0 min, 98.0% purity. 



Example 764 
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Example 765 

5-{4-[(4,4-Diniethylpentylami 



Place 5-(4-fomiyl-2-methoxyphenoxy)pyrazine-2-carboxamide (Example 719, 
Part A) (0.700 g, 2.56 mmol), 4,4-dimethylpentyl amine (0.310 g, 2.69 mmol) and 3 A 
molecular sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. Add NaBFL» 
(0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g ISCO^ column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then add EtOAc (lOOmL). Wash the organic solution with 1 .0 N NaOH (2 X 
25 mL), dry it over Na^SO,*, filter and concentrate. Dissolve the product in 
ethendichloromethane (5:1) (25 mL) ? add hexanes (20 mL), and then concentrate to about 
a quarter of the volume. Filter the precipitate to give the title compound (0.356 g, 
37.3%): TOF MS ES + 373.2 (M+H) + , HRMS calcd for C20H29N4O3 373.2240 (M+H) + , 
found 373.2245, time 0.39 min; HPLC [YMC-Pro pack C-18 (150 x 4.6 mm, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1.0 mL/min, 10-20% over 5 
min, 20-95% over 1 8], t R = 12.0 min, 98.7% purity. 

Example 766 

5-{4-[(3-Ethylpentylamino)methyl]-2-methoxyphenoxy}pyrazine-2-carboxamide 



Place 5-(4-fonnyl-2-methoxyphenoxy)pyra2ine-2-carboxamide ( Example 719, 
Part A) (0.700 g, 2.56 mmol), 3-ethylpentylamine (Example 733, Part B) (0.310 g, 2.69 
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rnmol) and 3A molecular sieves in a vial. Add methanol (12.8 mL), cap and stir 
overnight. Add NaBHU (0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. 
Load the reaction mixture directly onto a 25 g ISCO € ' pre-load column. Dry the column 
in a vacuum oven at room temperature. Purify by eluting through a 40 g ISCO^ column 
with 5% to 20% (2.0 M NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate 
the fraction containing the product, then add EtOAc (lOOmL). Wash the organic solution 
with 1 .0 N NaOH (2 X 25 mL), dry it over Na 2 S0 4 , filter and concentrate. Dissolve the 
product in etherrdichloromethane (5:1) (25 mL), add hexanes (20 mL), and then 
concentrate to about a quarter of the volume. Filter the precipitate to give the title 
compound (0.302 g, 31.7%): TOF MS ES + 373.2 (M+H) + , HRMS calcd for C20H29N4O3 
373.2240 (M+H) + , found 373.2247, time 0.39 min; HPLC [YMC-Pro pack C-18 (150 x 
4.6 mm, S-5 microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 10- 
20% over 5 min, 20-95% over 18], t R = 12.0 min, 100% purity. 

Example 767 

5-(4-{[2-(4-Fluorophenyl)ethylamino]methyl}»2-methoxyphenoxy)pyrazine-2- 
carboxamide 




Place 5-(4-fomiyl-2-methoxyphenoxy)py3*azine-2-carboxamide ( Example 719, 
Part A) (0.700 g, 2.56 mmol), 4-fluorophenethylamine (0.374 g, 2.69 mmol) and 3A 
molecular sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. Add NaBHU 
(0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto a 25 g ISCO*' pre-load column. Dry the column in a vacuum oven at room 
temperature. Purify by eluting through a 40 g lSCO €> column with 5% to 20% (2.0 M 
NH 3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then add EtOAc (lOOmL). Wash the organic solution with 1 .0 N NaOH (2 X 
25 mL), dry it over Na 2 S0 4 , filter and concentrate. Dissolve the product in 
etherrdichloromethane (5:1) (25 mL), add hexanes (20 mL), and then concentrate to about 
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a quarter of the volume. Filter the precipitate to give the title compound (0.545 g, 
53.4%): TOF MS ES + 397.2 (M+H) + , HRMS calcd for C21H22N4O3F 397.1676 (M+H) + , 
found 3,97.1689, time 0.38 min; HPLC [YMC-Pro pack G^18 (150 x 4.6 mm, S-5 , 
microm), 0.05% TFA/acetonitrile iii 0.05% TFA/water at 1 .0 mL/niin, 10-20% over 5 
min, 20-95% over 18],t R =*11.2 :min, 100% purity. " *' ' 

Example 768 

5-{4-[(2-lsopropoxyethylamino)me1hyl^^^ 




Place 5-(4-formyl-2-methoxyphenoxy)pyrazine- : 2-carboxamide (Example 719, 
Part A) (0.700 g, 2:56 mmdl), 2-isopropoxyethylamine (0.278 g, 2.69 mmol) and 3A 
molecular sieves in a vial. Add methanol (12.8 mL), cap and stir overnight. AddNaBELj 
(0.0969 g, 2.56 mmol) and stir until the gasses stop evolving. Load the reaction mixture 
directly onto, a 25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room 
temperature, , Purify by eluting through a 40 g ISCO*' column with 5% to 20% (2.0 M 
NH3 in methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing 
the product, then take it up in EtOAc (lOOmL). Wash the organic solution with 1.0 N, 
NaOH (2 X 25 mL), dry it over Na2SC>4. filter and concentrate to give the title compound 
(0.512 g, 55.5%): TOF MS ES + 361,2 (M+H) + , HRMS calcd for C, 8 H 2 5N 4 0 4 36L1876 
(M+Hf , found 361.1891, time 038 min; HPLG [YMC-Pro pack C-18 (150 x 4.6 mm, S- 
5 microm), 0.05% TFA/acetpnitrile in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 
min, 20-95% over 1 8],. t R = 9,4 min* 1 00% purity. 

Example 769 
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5-{2-Methoxy-4-[(3-methoxypro^ 



Dissolve 5-chloropyrazine-2-carboxamide (Example 387, Part 
A) (0.374 g, 2.34 mmol) and vanillin (0.361 g, 2.34 mmol) in DMF (23.7 mL). Add 
K 2 C0 3 (0.821 g, 8.94 mmol) and heat at 100 °C for 1 .5 hours. Concentrate the reaction 
mixture. Take the solid up in water (50 mL) and extract with dichloromethane (3 X 1 00 
mL). Dry the organic layer over Na 2 S0 4 , filter and concentrate to give the title 
compound (0.625 g, 96.4%): TOF MS ES + 274.1 (M+H) + , HRMS calcd for QsH^N^CU 
274.0828 (M+H) + , found 274.0829, time 0.55 min; HPLC [YMC-Pro pack C-1S (150 x 
4.6 mm, S-5 microm), 0.1% TFA/acetonitrile in 0.1% TFA/water at 1 .0 mL/min, 5-95 
over 19 min], t R = 10.2 min, 98.1% purity. 

Part BrPlace 5-(4-formyl-2-methoxyphenoxy)pyrazine-2-carboxamide (Part A) (0.700 g 5 
2.56 mmol), 3-methoxypropylamine (0.240 g, 2.69 mmol) and 3A molecular sieves m a 
vial. Add methanol (12.8 mL), cap and stir overnight. Add NaBH 4 (0.0969 g, 2.56 
mmol) and stir until the gasses stop evolving. Load the reaction mixture directly onto a 
25 g ISCO^ pre-load column. Dry the column in a vacuum oven at room temperature. 
Purify by eluting through a 40 g ISCO*' column with 5% to 20% (2.0 M NH 3 in 
methanol) in ethyl acetate over 45 minutes. Concentrate the fraction containing the - 
product, then take it up in EtOAc (1 OOmL). Wash the organic solution with 1 .0 N NaOH 
(2 X 25 mL), dry it over Na^SO^ filter and concentrate to give the title compound (0.484 
g, 54.6%): TOF MS ES + 347.2 (M+H) + , HRMS calcd for C7H23N4O4 347.1719 (M+H) + , 
found 347. 1 729, time 0.38 min; HPLC [YMC-Pro pack C-l 8 (1 50 x 4.6 mm, S-5 
microm), 0.05% TFA/acetonitrile in 0.05% TFA/water at 1 .0 mL/min, 10-20% over 5 
min, 20-95% over 18], t R = 8.0 min, 100% purity. 




Part A: 5-(4-Formyl-2-methoxyphenoxy)pyrazine-2-carboxamide 
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Example 770 

N-Methyl-6-[4-(phenethylamino-methyl)-phenoxy]-nicotinainide 




Stepl 




Starting from 6-(4-Fonnyl-phenoxy)-nicotinic acid 

Combine 6-(4-Forrnyl-phenoxy)-nicotinic acid ethyl ester (1.5 g, 5.53 mmol), 
MeOH (5 mL), THF (5 mL), and 5N NaOH (aq) (2mL). Reflux the reaction 1 8 hours and 
then add IN HC1 (aq) (2 mL). After concentrating the reaction on the rotovap, add Ethyl 
acetate to precipitate out the desired product. Filter and concentrate the ethyl acetate 
filtrate to afford 1.14g (85% yield) of the title compound: TLC l:lHexanes:Ethyl acetate 
R f :=O.0L 

Step 2 

6-[4-(Phenetliylamino-methyl)-phenoxy]-nicotinic acid ethyl ester 

Combine 6-(4-Formyl-phenoxy)-nicotinic acid ethyl ester (0.62 g, 2.29 mmol), 
MeOH (12 mL), Trimethylorthoformate (8 mL), and Phenethylamine (0.26 mL, 2.06 
mmol). After the reaction stirs at room temperature under a Nitrogen atmosphere for 3.5 
hours, add NaBH4 (251 .0 mg, 2.75 mmol). After the reaction stirs at room temperature 
for 12 hours, concentrate under reduced pressure and add the mixture to a 5g SCX 
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column. Wash the column with MeOH and elute with IN NH3 MeOH to afford 854.0 mg 
(99% yield) of the title compound: ] H NMR (500 MHz, CDCI3); 2.8 (2H, t), 2.8-3.0 (4H, 
m), 3.8 (2H, s), 3.9 (3H, s), 6.9 (1H, d), 7.1-7.4 (9H, m), 8.3 (1H, d) 5 8.8 (1H, s); MS mtz 
377 (M+l). 

Step 3 

[4-(5-Ethylcarbamoyl-pyridin-2-yloxy)-benzyl]-phenethyl-carbamic acid fer/-buty] ester 




Combine 6-{4-[(/er/-Butoxycarbonyl-phenethyl-amino)-methyl]-phenoxy}- 
nicotinic acid (0.097 g, 0.21 mmol), CH 2 C1 2 (5 raL), EDC (0.048 g, 0.25 mmol), HOBt 
(0.034 g, 0.25 mmol), Hunig's Base (92 uL, 0.53 mmol), and Methylamine 
Hydrochloride (0.014 g 5 0.21 mmol) in a 7 mL reaction vial. After reactions shake for 72 
hours, add 10% Citric acid, followed by 10% NaHC0 3 , and then add the organic mixture 
to a Celite column. Elute with CH 2 C1 2 , concentrate, and flash chromatograph using 2:1 
Ethyl acetate:Hexanes eluent to afford 55.4 mg (57% yield) of the title compound: ] H 
NMR (500 MHz, CDCI3); 1.4 (9H, s), 2.7-2.9 (2R m), 3.0 (3B, s), 4.2-4.4 (2H, m), 4.3- 
4.5 (2H, m), 6.3-6.4 (1H, br s), 6.9 (1H, d), 7.0-7.4 (9H, m), 8J (1H, d), 8.6 (1H, s); MS 
m/z 362 (M-100, Boc). 

Step 4 

N-Methyl-6-[4-(phenethylamino-methyl)-phenoxy]-nicotinamide 
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Combine [4~(5-Ethylcarbamoyl-pyridin-2~yloxy)-benzyl]-phenethyl-carbamic 
acid /ert-butyl ester (55.4 mg, 0.12 mmol), CH 2 C1 2 (4 mL), and TFA 99% (0.8 mL) in a 7 
mL reaction vial. After reaction shakes on shaker at room temperature for 24 hours, 
concentrate under reduced pressure. Add the reaction mixture to a 2g SCX column, wash 
with MeOH, and elute with IN NH 3 MeOH. Concentrate sample to afford 41 .2 mg (95% 
yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 1 .5 (1H, br m), 2.7-3.0 (7H, 
m), 3.7 (2H, s), 6.2 (1H, br s), 6.9 (1H, d), 7.0-7.4 (9H, m), 8.0 (1H, d), 8.4 (1H, s); MS 
mlz 363 (M+l). 

Examples 771-827 

Intermediate 1 
6-Methoxy-l,2,3,4-tetrahydro-isoquinoline 




Combine 2-(3-Metboxypbenol)ethylamine (10. Og, 66.13 mmol), 88% Formic 
acid, and paraformaldehyde (2.05 g, 68.25 mmol) at 0°C. After the reaction stirs at room 
temperature for 24 hours, concentrate under reduced pressure. Add Acetyl chloride in 
MeOH (5ml in 80ml of MeOH) at room temperature and stir for 10 minutes. After 
concentration, triturate the reaction mixture with ethyl acetate, cool to room temperature, 
and filter to afford 8.76g, 53.7 mmol (81% yield) of the title compound as a white solid: 
] H NMR (500 MHz, d-McOH); 3.05-13.15 (2H, m), 3.45-3.55 (2H, m), 3.70 (3H, s), 
4.30 (2H, s),4.8-5.0 (1H, br s), 6.8-6.9 (2H, m), 7.1-7.2 (1H, m); MS mlz 163 (M+). 

Intermediate 2 
6-Hydroxy- 1 ,2,3,4-tetrahydro-isoquinoline 




Combine 6-Methoxy-l,2,3,4-tetrahydro-isoquinoline (5.0, 20.5 mmol) and 48% HBr(aq), 
20ml at room temperature. After the reaction refluxes for 24 hours, cool the reaction to 
room temperature and concentrate under reduced pressure. Triturate with ethyl acetate 
and filter to afford 5.5g, 20.5 mmol (99% yield) of the title compound as a tan solid: } H 
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NMR (500 MHz, DMSO); 2.8-2.9 (2H, m), 3.3-3.4 (2H, m), 4.1 (2H,s), 6.5-6.7 (2H, m), 
6.9-7.1(lH, m), 8.8-9.0 (2H, br s), 9.4-9.5 (1H, s). 



Combine 6-Hydroxy-l,2,3,4-tetrahydro-isoquinoline (5.5g, 23.9 mmol), THF, 
1 OOmI, Et 3 N (8.3ml, 59.8 mmol), and Boc-anhydride (8.3g, 28.7 mmol). After die 
reaction stirs at room temperature for 72 hours under nitrogen, concentrate under reduced 
pressure and then flash chromatograph using 1:1 Hexanes:Ethyl acetate eluent to afford 
3.51g 5 14.1 mmol (59% yield) of the title compound: ] U NMR (500 MHz, CDC1 3 ); 1 .5 
(9H, br s), 2.7-2.8 (2H, m), 3.5-3.6 (2H, m), 4.4(2H, s), 6.5-6.8 (2H,m), 6.9-7.0 (1H, m); 
MS m/z\50 (M+). 



6-(4-Cyano-phenoxy)-3,4-dihydro-lH-isoquinoline-2-carboxylic acid /er/-butyl ester 



Combine in a round bottom flask equipped with a Dean Stark Trap 6-Hydroxy- 
3,4-dihydro-lH-isoquinoline-2-carboxylic acid ier1-buty\ ester (1 ,59g, 6.36 mmol), 
toluene, dimethylacetamide (1 0ml and 30ml respectively), K 2 C0 3 (1 .25g, 9.04 mmol). 
and 4-Fluorobenzonitrile (0.72g, 6.04 mmol). Reflux the reaction under a Nitrogen 
atomosphere for 4 hours then cool to room temperature. Add water to the reaction 
mixture and extract the product from the water layer using ethyl acetate. The product, a 
white solid, precipitates out from the ethyl acetate to afford 1 .93 g, 5.5 mmol (87% yield) 
of the title compound: ] H NMR (500 MHz, CDC1 3 ); 1 .5 (9H, s), 2.75-2.85 (2H, m), 3.6- 
3.7 (2H,m), 4.5 (2H, s),6.8-6.9 (2H, m), 6.9-7.0 (2H, m), 7.1-7.2 (1H, m), 7.5-7.6 (2H. 
m); MS mlz 249 (M+). 



Intermediate 3 



6-Hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid /er/-butyl ester 




Intermediate 4 
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6-(4-CarbarnoylTphenoxy)-3,4rdihydro-lH r isoquinoline-2-carboxylic^a /ert-butyl ester 

O N 

; hCa c . : . 

Combine 6-(4-Cyaho-pherioxy)-3 5 4-dihydro-lH-isoquinoline-2-carbox acid 
/erf-butyl ester (1.93, 5.51 mmol), f-butyl alcohol (50ml), and KOH (1.56g, 27.6 inihbl). 
After the reaction stirs for 72 hours at room temperature, concentrate under reduced 
pressure then add ethyl acetate. Wash the ethyl acetate with a brine solution and dry the 
organic layer over Na 2 S04? After concentrating the orjganic layer under reduced pressure, 
the reaction affords 1.93 g;, 2!.50 mmol (95% yield) of the title compound as a white solid: 
] H NMR (500 MHz, fcDCl 3 ); 1.5 (9H, s), 2.75-2.85 (2H, m), 3.6-3.7 (2H,m), 4.5 (2H, 
s),6.8-6;9 (2H, m), 619-7.0 '(2H; m), 7.1-7.2 (1H, m), 7:7-7:9 (2H, m); TLC Rf=0.5 2:1 
4 ''Hexanes:Ethyl acetate. j . * • - > 

Intermediate 6' - 
4-(l;23,4-Tetrahydro-isoquindlin-6-yloxy)-benzamide 

Combine 6-(4-Carbamoyi-phenoxy)-3,4rdihydro-lH-isoquinoline-2-carboxylic 
' acid /erif-butyl ester (4.0g, 10:83 mmol), CH 2 C1 2 (100ml), and TFA (25ml) at room - : 
temperature. After the reaction stirred for 24 hours followed by the addition of 1M • 
K2CO3 (aq), extract the product out of the aqueous layer with several washings of ethyl 
acetate/THF. Concentrate the organic phase under reduced pressure and add to 2, 1 Og 
SCX Columns pre-treated with' 5% AcOH/MeOH. After several washings of the SCX 
Columns with MeOH, the elute the product using IN NEb-MeOH solution to afford 
2.08g, 7.7mmol (7 1 % yield) of the title compound as a white foam: ] H NMR (500 MHz, 
DMSO); 2.9-3.1 {2H, m), 3.10-3.25 (1H, m), 3.3-3.5 (2H, m), 4.1-4.3 (2H, m), 7.0-7.2 
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(3H, m), 7.2-7.4 (1H, m), 7.4-7.6 (1H, m), 8.0-8.1 (1H, m), 8.2-8.4 (1H, m), 8.5-8.65 (1H, 
m), 9.2-9.4 (2H, m); MS m/z 269 (M+l). 



Combine 4-(l,2,3,4-Tetrahydro-isoquinoIin-6-yIoxy)-benzamide (80.0 mg } 0.30 
mmol), DMF (4 mL), Et 3 N (0.2 mL, 1.32 mmol), and Pentylbromide (0.1 mL, 0.66mmol) 
in a 7 mL vial. Place vial on shaker at 70oC for 72 hours and then added Ethyl acetate to 
reaction vial, wash with water and several times with 10% LiCl(aq), dry over Na 2 S0 4 . 
Concentrate the organic mixture and flash chromatograph using 2% IN NH 3 MeOH, 20% 
THF, 78% CH 2 C1 2 to afford 78.0 mg (77% yield) of the title compound: *H NMR (500 
MHz, CDCI3); 0.9-1.0 (3H, m), 1.3-1.4 (4H, m), 1.5-1.7 (2H, m), 2.4-2.6 (2H, m), 2.7-2.8 
(2H, m), 2.8-3.0 (2H, m), 3.5-3.6 (2H, m), 6.8-6.8 (2H, m), 6.9-7.1 (3H, m), 7.7-7.9 
(2H,m);MS m/z 339 (M+l). 



Using a method similar to Example 771. using Isoamylbromide (O.lmL, 0.66 
mmol) gives 63.0 mg (62% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 
0.9-1.0 (6H, m), 1.4-1.8 (3H, m), 2.5-2.6 (2H, m), 2.7-2.8 (2H, m), 2.9-3.0 (2H, m), 3.6- 
3.8 (2H, m), 6.8-7.1 (5H, m), 7.7-7.9 (2H,m); MS m/z 339 (M+l). 



Example 771 

4-(2-Pentyl-l,2 7 3,4-tetrahydro-isoquinolin-6-yloxy)-benzamide 




Example 772 

4-[2-(3-Methyl-butyl)-l,2 5 3,4-tetrahydro-isoquinolin-6-yloxy]-benzamide 
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Example 773 

4-(2-Benzy]-l,2,3 5 4-tetrahydro-isoquinolin-6-yloxy)-benzamide 




Using a method similar to Example 771, using Benzylbromide (0.1 mL, 0.66 
mmol) gives 81.0 mg (75% yield) of the title compound: J H NMR (500 MHz, CDC1 3 ); 
2.6-2.8 (2H, m), 2.8-3.0 (2H, m), 3.5-3.7 (4H, m), 5.6-6.1 (2H, br s), 6.7-6.8 (2H, m), 6.8- 
7.0 (3H, m), 7.2-7.4 (5H, m), 7.7-7.9 (2H,m); MS miz 359 (M+1). 

Example 774 

4-(5-Phenethyl-l 3 2,3,4-tetrahydro-isoquinolin-6-yloxy)-benzamide 




Using a method similar to Example 771, using Phenethylbromide (O.lmL, 0.66 
mmol) gives 81 .9 mg (73% yield) of the title compound: J H NMR (500 MHz, CDC1 3 ); 
2.7-3.0 (7H, m), 3.6-3.8 (3H, m), 5.8-6.2 (2H, br s), 6.8-7.1 (5H, m), 7.2-7.4 (5H, m), 7.7- 
7.9 (2H,m); MS mlz 373 (M+1). 

Intermediate 7 

6-(5-Carbamoyl-pyridin-2-yloxy)-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert- 
butyl ester 




Combine in a round bottom flask equipped with a Dean Stark Trap 6-Hydroxy- 
3,4-dihydro-lH-isoquinoline-2-carboxylic acid /erf-butyl ester (5.42g, 21.74 mmol), 
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Toluene, Dimethylacetamide (30ml and 90ml respectively), K2CO3 (4.51 g, 32.61 mmol), 
and 6-Chloronicatinamide (3.40, 21 .74 mmol). Reflux the reaction under a Nitrogen 
atomosphere for 4 hours then cool to room temperature. Add water to the reaction 
mixture and extract the product from the water layer using ethyl acetate. The product, a 
white solid, precipitates out from the ethyl acetate to afford 5.8 g, 15.7 mmol (72% yield) 
of the title compound: ] H NMR (500 MHz, DMSO); 1.4 (9H, s), 2.7-2.9 (2H, m), 3.5-3.6 
(2H, m), 4.4-4.6 (2H, m), 6.9-7.0 (2H,m), 7.0-7.1 (1H, m), 7.2-7.3 (1H, m), 7.5 (1H, s), 
8.1 (1H 3 s), 8.2-8.3 (1H, m), 8.6 (1H 5 m). 

Intermediate 8 
6-(l,2,3,4-Tetrahydro-isoquinolin-6-yloxy)-nicotinamide 

O 




Combine 6-(5-Carbamoyl-pyridin-2-yloxy)-3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester (4.0 g, 1 0.83 mmol), CH 2 C1 2 (1 00 mL), and TFA (25 mL). 
After reaction stirs at room temperature for 12 hours, add 1M K0CO3 and CHCI3 to the 
reaction. Separate the organic layer, wash with brine, and dry over Na2SC>4. Concentrate 
under reduced pressure and add mixture to 2, 10 g SCX columns, wash with MeOH, and 
elute with INNH3 MeOH. Concentrate to afford 2.91 g, 10.8 mmol (71% yield) of the 
title compound as a white foam: *H NMR (500 MHz, DMSO); 2.9-3.1 (2H, m), 3.2-3.5 
(2H, m), 4.2-4.4 (2H, m), 6.9-7.2 (3H, m), 7.2-7.4 (1R m), 7.4-7.6 (1H, m), 7.9-8.1 (1H. 
m), 8.2-8.4 (1H, m), 8.5-8.7 (1H, m), 8.2-9.4 (2H, m); MS m/z 269 (M+l). 

Example 775 

6-(2-Phenethyl-l,2,3,4-tetrahydro-isoquinolin-6-yloxy)-nicotinamide NF7-AOO855-01 1 
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Combine 6-(l ? 23 5 4-Tetrahydro-isoquinolin-6-yloxy)-nicotinamide (46.9 mg, 0.17 
mmol), DMF (3 mL), Et 3 N (0.1 mL, 0.77 mmol), and Phenethylbrbmide (52 uL, 0.38 
mmol) in a 7 mL vial. Add reaction vial to a shaker at 70°C for 72 hours, and then add 
water and Ethyl acetate. Extract the Ethyl acetate several times with water, 1 0% LiCl, 
and dry over Na2S04. Concentrate organic mixture and flash chromatograph using 30% 
THF, 4% IN NH 3 MeOH, 76% CH 2 C1 2 to afford 23.2 mg, (37% yield) of the title 
compound: *H NMR (500 MHz, CDC1 3 ); 1.1-1.2 (1H, m), L6-2.1(7H, m), 2.6-3.0(9H, 
m), 3.6-4.0 (6H, m), 5.7-5.8 (1H, m), 6.8-7.3 (9H m), 8.0-8.2 (1H, m), 8.5-8.6 (1H, m); 
MS mlz 374(M+1). 



By the method of example 775 the following compounds were prepared, isolated as the 
free base: 




No.: 


X' 


Name of the Final 
Compound 




Data 


776 . 


Benzyl 


6-(2-Benzyl-l ,2,3,4- 

tetrahydro-isoquinoline- 

6-yloxy)-nicotinamide 




Mass spectrum (iou 
spray): m/z=360 (M+l); 
'HNMR(500 
MHz,(CDC1 3 ) . 
2.7-3.0 (4H, m), 3.6-3.8 
(4H,m), 6.8-7.1 (3H, 
m), 7.2-7.5 (4H,m), 8.1- 
8.2 (lH,m), 8.5-8.7 
(1H, s). 


777 


PentyJ 


6-(2-Pentyl-l, 2,3,4- 

tetrahydrb-isoquinolin- 

6-yloxy)-nicotinamide 




Mass spectrum (ion 
spray): m/z=340 (M+l); 
, HNMR(500 
MHz,(CDCl 3 ) 
0.8-1.0 (3H,m), 1.2-1.4 
(4H,m), 1.5-1.7 (2H, 
m), 2.4-2.6 (2H,m), 2.7- 
2.8 (2H, m), 2.8-3.0 
(2H, m), 3.6-3.7 (2H, 
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m), 5.8-6.3 (1H, br d), 
6.8-7.1 (4H, m), 8.1-8.2 
(1H, m), 8.5-8.7 (1H, s). 


778 


2-1 W-lndo-Vvl- 
ethyl 


<S- r7-f 3 -Phen vl -rvrnn vl V 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




spray): m/z=413 (M+l); 


779 


benzyl) 


6-r2-(3-Chloro-henzvlV 
1,2,3,4-tetrahydro- 
isoquinoline-6-yloxy]- 
nicotinamide 




A4ass snectriiTTi (ion 
spray): m/z=388 (M+l); 


780 


2-f2-Carbamov1- 
ethyl) 


6-r2-(2-Carbamovl- 
ethyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass ^nectrum Hon 
spray): m/z=341 (M+l); 


7R1 
/ o 1 


9 ^9- 
Z-(Z- 

Phenylsulfanyl- 
ethyl) 


f\ r9.^9^Pl-i<ati\/1cnTfVin\/1-. 

o-LZ-^z-.r nenyibuiidjiyi- 
ethyl)-l,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy] -nicotinamide 




ivjLd.s>o opcuiruni ^ioii 
spray): m/z=406 
(M+l); 


7£9 


z-^o-ivieinyi-DUiyi j 


£ r9_f ^_AAf*th\/l-Vmt\/l V 
o-[z-^.j -ivicmyi-Duiyi j 

1,2,3,4-tetrahydro- 

isoquinolin-6-yloxy]- 

nicotinamide 




spray): m/z=340 (M+l); 


783 


2-( r 4-Trifluo 
romethyl-benzyl) 


6-r2-f4-Trifluoromethvl- 
benzyl)- 1,2,3 ,4- 
tetrahydro-isoquinolin- 
6-yloxy] -ni cotinamide 




M^ass stjectrum (ion 

i» J UUO \-J L» W CI Mill \ J V_/ A A 

spray): m/z=428 (M+l); 


7R4 


benzyl) 


1,2,3,4-tetrahydro- 

isoquinolin-6-yloxy]- 

nicotinamide 




A/1a<?^ Qr^prtnim (inn 

spray): nv'z==394 (M+l); 


785 


2-(3-Phenyl-allyl) 


6-[2-(3-Phenyl-allyl)- 

19^ 4-t strain vHrri- 
1 ,Z,J> ,*t- tell al vJ- 

isoquinolin-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 


786 


Benzo [b]thiopheny- 
3-ylmethyl 


6-(2- 

Benzo[b]thiopheny-3- 
ylniethyl-1,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy)-ni cotinamide 




Mass spectrum (ion 
spray): m/z=450 (M+l); 


787 


2- 

Cyclopropylmethyl 


6-(2- 

Cyclopropylmethy] - 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy)- 
nicotinamide 




Mass spectrum (ion 
spray): m/z=324 (M+l); 
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738 


2-(3,5-Bis- 

tr i t1 i i nrni"n f»tVj \/l - 

benzyl) 


6-[2-(3,5-Bis- 

tr i "fl 1 1 nrnm p+Vi \/1 >Kpn 7 vl ^ - 
Li in uvjj wnjC/Liijri-L/C/iiZiyi y 

1,2,3,4-tetrahydro- 

isoquinolin-6-yloxy]- 

nicotinamide 




Mass spectrum (ion 

QTVTflvV TTl/7=40fi fM+1 V 


7RQ 


z-^-jDroino- 
benzyl) 


o-[z-^jc3romo-Denzyi j- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy] - 
nicotinamide 




ividbs spectrum ^ion 
spray): m/z=438 (M); 




7 //I A/T^th-vl 
z-^^-ivieinyi- 1 

benzyl) 


o-LZ-^^t-ivieinyi-ucnzyi j- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




ivicifc>s spectrum ^ion 
spray): m/z=374 (M+l); 


701 


z-^.z,-.r luuru-ueiizyi j 


A. F9 9 -Fl n nrrv- rif»n tvH- 

D-^z-^z-riuoro-uciJxyi / 
1 ,2,3,4-leUahydru- 
isoquinolin-6-yloxy]- 
nicotinamide 




spray): m/z=378 (M+l); 


792 


2-(3-Methoxy- 
benzyl) 


6-[2-(3-Methoxy- 
benzyl 1 ,z ,3 ,4- 
tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass spectrum (ion 
spray): m/z=390 
(M+l); 


793 


2-(li/- 

Benzoimi dazol-2- 
ylmethyl) 


6-[2-(l#- 
Benzoimidazol-2- 
ylmethyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy] -nicotinamide 




Mass spectrum (ion 
sprays m/z— 4UU ^ivi-ri 


iyn 


thiophen-2- 
yl methyl) 


o-[z-\ j-v^ni<jj u-inupncir- 
2-ylmethyl)-l,2,3,4- 
tetrahy dro-i soquinolin- 
6-yl ozy] -nicotinamide 




ivid-biS bpccirum ^ion 
spray): m/z=400 

(M+i); 


/yj> 


z-(z ,o-JJJcnloro- 
benzyl) 


o-Lz-(z,o-L>icnJoro- 
benzyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy] -nicotinamide 




Mass spectrum (ion 
spray): m/z=428 (M); 


lyo 


z~^ d -r juoro- oenzyi ) 


o-[z-^o-riuoro-Denzyi 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide . 




Mass spectrum (ion 
spray): m/z=378 
(M+l); 


797 


2-F2 -f4-Methox v- 
phenyl) -ethyl] 


6- ( 2-r2-f 4-Methoxv- 
phenyl)-ethyl]-l,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy} -nicotinamide 




Mass snectrum Tion 
spray): m/z=404 
(M+l); 


798 


3 -Propionic acid 


3-[6-(5-Carbamoyl- 
pyridin-2-yloxy)-3 ,4- 
dihydro- lif-isoquinolin- 
2yl] -propionic acid 




Mass spectrum (ion 
spray): m/z=342 
(M+l); 
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799 


2-f3 -Pineridin- 1 -vl- 
propyl) 


6- [2-(3 -Pineri din- 1 - vl - 
propyl)- 1 ,2,3,4- 
tetrahydro-isoquinolin- 
6-y 1 oxy] -ni cotin ami de 




Mass snectrum fion 
spray): m/z=395 
(M+l); 


son 


9 -Ppnt-4- vn\/I 


^-f9-Ppnt-4-vnv1- 
vj jt cjii~*T-ynyi 

1,2,3,4-tetrahydro- 

isoquinolin-6-yloxy)- 

nicotinamide 




TvlfiQQ QTipptriitn (\c\x\ 

ivlClaa o^JGl/U 14111 ^ILJIJ 

spray): m/z=336 
(M+l); 


801 


2-(2-Piperidin-l-yl- 
ethvl'i 


6-[2-(2-Piperidin-l-yl- 

tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass spectrum (ion 
^Tvn^vV m/7=1R1 
(M+l); 


802 


2-(2- 

Diisopropylamino- 

-thvl^ 
^iiiyi ^ 


6-[2-(2- 

Diisopropylamino- ! 
ethvlVI 9 3 4- 

tetrahydro-isoquinolin- 
6-yloxy]-nicotinamide 




Mass spectrum (ion 
spray): m/z=397 


803 


2-(3,3,4,4- 

i ciraiiuoro-Duiyi j 


6-[2-(3,3,4,4- 

T^£ifi , o fl 1 1 A1*rv Ki i+ 1 rl 1 

i eiraiiuoro-Duiyi j- 
1,2,3,4-tetrahydro- 
isoquinolin-6-yloxy]- 
nicotinamide 




Mass spectrum (ion 
bprdy ^ ♦ in/ z, — j y o 
(M+l); 


804 


z. 

Cyclobutylm ethyl 


f\ -( 9 - C vr 1 nhn t vl m p t H vl - 

1,2,3,4-tetrahydro- 

isoquinolin-6-yloxy)- 

nicotinamide 




1vT^<jq ^~npf*1"riim fic\T\ 

IVlOOJ OUt'VlJ UilJ ^IUIj 

spray): m/z=338 
(M+l); 


805 


9-f3 3-Dimethvl- 
butyl) 


6-r2-C3 3-Dimethvl- 
butyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6 -yloxy] -nicotinamide 




Mass soectrum fion 
spray): m/z=354 
(M+l); 




z-^jH,^- 1 niJuoro- 
but-3-enyl) 


but-3-enyl)-l, 2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy] -nicotinami de 




ividbs tjpccirurn ^ion 
spray): m/z=378 
(M+l); 


807 


2-(2-Methoxv- 
benzyl) 


6-r2-f2-Methoxv- 
benzyl)-l, 2,3,4- 
tetrahydroisoquinolin-6- 
yl oxy] -ni cotinami de 




Mass spectrum (ion 
spray): m/z=390 
(M+l); 


808 


2-Pyridin-3- 
ylmethyl 


6-(2-Pyridin-3- 
ylmethyl-1,2,3,4- 
tetrahydro-isoquinolin- 
6-yloxy)-ni cotinami de 




Mass spectrum (ion 
spray): m/z=361 
(M+l); 



Intermediate 9 
[2-(3-Methoxy-phenyl)-ethyl]-carbamic acid methyl ester 
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Combine Methoxyphenylethyiainine (9.6 ml, 66.1 mmol), THF (300ml), Et 3 N 
(1 1 .0 ml, 78.9 mmol), and methyl chlorofoimate (26.0 ml, 339 mmol) at 6°C under 
nitrogen atmosphere. After the reaction stirs at room temperature for 18 hours, add the 
mixture into water, wash. with brine, and dry the organic layer over Na 2 SC>4 followed by 
concentrating under reduced pressure. Flash chromatograph using 2:1 Hexanes:Ethyl 
acetate to afford 13.6g, 65.0 mmol (98% yield) of the title compound: ! H NMR (500 
MHz, CDC1 3 ); 2.8 (2H, t,J= 6.7, '7.0Hz), 3.41-3.46 (2H, m), 3.7 (3H, s), 3.8 (3H, s); 4.6- 
4.8 (lH,bs), 6.7-6.8 (3H,m), 7.2-7.3 (lH,m); MS mlz 210 (M+l). 

Intermediate 10 
, ;8-Methoxy-3,4-dihydro-2H-isoquinolin-l-one 

•' " . ' o o< '.■ . 




Combine polyphosphoric acid (30g) at 1 80°C and [2-(3-Methoxy-phenyl)-ethylj- 
carbamic acid methyl ester (3.0g, 14.33 mmol). After the reaction stirs for 15 minutes 
then add to a beaker of ice. Extract the product from the water using CH2O2 and CHCI3. 
Dry the organic layer over Na2S0 4 and then concentrate under reduced pressure. Flash 
.chromatograph using 5% MeOH in Ethyl acetate to afford 0.340g, 1.92 mmol (13% yield) 
of the title compound: J H NMR (500 MHz, CDCI3); 2.92 (2H ? t, J= 6.4), 3.43-3.47 (2H, 
m), 3.85 (3H, s), 6.2-6.3 (1H, b s), 6.8-6.9 (2H, m), 7.3-7.4 (1H, m), 7.5-7.6 (2H, m); MS 
mlz 178 (M+l). 

Intermediate 1 1 
8-Methoxy-l,2,3,4-tetrahydro-isoquinoline 
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N 




Combine 8-Methoxy-3,4-dihydro-2H-isoquinolin-l-one (0.778g, 4.40 mmol), 
THF (20ml), and LiAlH 4 (0.333g, 8.8 mmol) at 0°C under nitrogen atmosphere. After 30 
minutes the reaction, reflux for 2 hours and then cool to room temperature. Quench the 
reaction by adding water andlM NaOH at 0°C and stirring for 12 hours at room 
temperature. Filter the reaction through celite and elute with THF. After concentrating 
the filtrate under reduced pressure, add the mixture to a lOg SCX column pre-treated with 
5% AcOH/MeOH. After rinsing several times with MeOK, elute the product using IN 
NH 3 -MeOH followed by concentration under reduced pressure to afford 0.665g, 4.07 . 
mmol (93% yield) of the title compound as a tan oil: 3 H NMR (500 MHz, CDC1 3 ); 1.7- 
2.0 (1H, b s), 2.77 (2H 5 1, J=5.86), 3.09 (2H, t, J=5.86), 3.8 (3H, s), 3.95 (2H, s), 6.6-6.8 
(2H, m), 7.0-7.15 (1H, m); TLC 5% MeOH: Ethyl acetate R f :=0.1 



Combine 8-Methoxy-tetrahydroisoquinoline (665.7 mg, 4.08 mmol) and 48% 
HBr at room temperature. Reflux the reaction for 3 hours and then cool to room 
temperature. Recrystallize the product from EtOH and Diethyl ether to afford 754.2 mg, 
3.28 mmol (80% yield) of the title compound as a tannish white solid: J H NMR (500 
MHz, DMSO); 2.9 (2H, t, J-6.16, 5.86), 3.2-3.4 (2H, m), 4.0 (2H, s), 6.6-6.8 (2H, m), 
7.0-7.1 (1H, m), 8.8-9.1 (2H, b m), 9.9 (1H, s); MS mlz 148 (M+). 

Intermediate 13 

8-Hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 



Intermediate 12 



l,2,3,4-Tetrahydro-isoquinolin-8-o] 
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Combine 8-Hydroxy teirahydroisoq^uinoline HBr salt (754.2 mg, 3.28 mmol), and 
Et ? N (2.8 ml, 19.68 mm6l),.THF anhydrous (20 ml), and Boc-anhydride (1.14g, 3.94 
mmol). Stir the reaction at room temperature for 72 hours followed by an aqueous work- 
up. Wash the organic layer with brine and dry over Na 2 S0 4 . After concentrating the 
organic layer under reduced pressure, flash chromatograph using 4:1 Hexanes: Ethyl 
acetate eluent to afford 249.6 mg, 1 .01 mmol (31% yield) of the title compound as a 
white foam: ! H NMR (500 MHz, CDC1 3 ); 1.5 (9K, s), 2.73-2.79 (2H, m), 3.5-3.6 QH, 
m), 4.45-4.61 (2H, b s), 6.6-6.9 (2H, m), 6.9-7.2(lH, m); TLC 4:1 Hexanes: Ethyl acetate 
R f :=0.13 • ■ ' ' 'W^'" :■ " \ ' " ; ■ '"' ,J 1 . - ' •" * 

Intermediate 14 

8-(5-Carbamoyl-pyridin-2-yloxy)-3,4-dihydro-lH-isoqxnnoline-2-carboxylic acid tertr 
■ ' * butyl ester ' '- 




Combine in a 1 00 ml round bottom flask equipped with stir bar; Dean Stark trap, . 
. and reflux condenser 8-Hydroxy-3 ,4-dihydro- 1 H-i soquinoline-2-carboxylic acid tert- 
butyl ester (249.6 mg, 1.01 mmol), dimethylacetamide (30 ml), toluene (10 ml), K 2 C0 3 , 
(814.74 mg, 5.90 mmol), arid 6-:Chloronicatinamide (626.28 mg, 4.0 mmol). Reflux the 
reaction under nitrogen for 5 hours/ After cooling to room temperature, add water to the 
reaction mixture and extract the. product using ethyl acetate. Wash the organic layer with 
brine and dry over Na2SC>4. After concentrating under reduced pressure, flash 
chromatograph using 20% THF in CH 2 C1 2 to afford 245. img, 0.66 irimol (66% yield) of 
the title compound: ] H NMR (500 MHz, d-MeOH); 1 .3-1 .5 (9H- m), 2.8-2.9 (2H, m), 
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3.5-3.7 (2H, m),3.85 (2H, s), 6.9-7.0 (1H, m), 7.1-7.2 (1H, m), 7.2-7.3 (1H, m), 7.5-7.6 
(1H, m), 8.2-8.3 (lH,m), 8.6-8.7 (1H, b s), 8.8 (1H, s); MS m/z 370 (M+l). 



Combine 8-(5-Carbamoyl-pyridin-2-yloxy)-3 ? 4-dihydro-lH-isoquinoline-2- 
carboxylic acid tert-buty] ester (249.6 mg, 1.01 mmol), CH 2 C] 2 (25ml), and TFA (10ml) 
at room temperature under nitrogen atmosphere. After the reaction stirs fori 2 hours then 
concentrate under reduced pressure. Solubolize the mixture in MeOH and add to a 2g 
SCX Column (pre-treated with 5% AcOH-MeOH), wash several times with MeOH, and 
elute the product with IN NH 3 MeOH to afford 156.1 mg, 0.58 mmol (57% yield) of the 
title compound. 

Example 809 

6-(2-Phenethy)-l,2^,4-tetrahydro^ 

O 



Using a method similar to Example 786, using Phenethylbromide (40 uL, 0.28 
mmol) gives 26.9 mg (55% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 
1.8-2.1 (4H, m), 2.7-3.0 (6H, m), 5.9-6.3 (2H,br d), 6.8-7.4 (10H, m), 8.1-8.3 (1H, m), 
8.5 (1H, s); MS m/z 374 (M+l). 

Example 810 

6-(2-Benzyl-l,2,3 5 4-tetrahydro-isoquinolin-8-yloxy)-nicotinamide 



Intermediate 15 



6-( 1 ,2 ,3 ,4-Tetrahy dro-i so quinolin- 8 -yl oxy)-ni cotinami de 
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O 




Using a method similar to Example 786, using Benzylbromide (0.1 mL, 0.97 
mmol) gives 45.6 mg (63% yield) of the title compound. 

Example 811 

6-(2"Pentyl-l,2^,4-tetrahydro-isoquinolin-8-y]oxy)-nicotiV.amide 




Using a method similar to Example 786, using Pentylbromide (54 uL, 0.48 mmol) 
gives 32.5 mg (48% yield) of the title compound: *H NMR (500 MHz, d-MeOH); 0.8 
(3H, t), 1.2-1.3 (4H, m), 1.4-1. 6(2H, m), 2.3-2.5 (2H, m), 2.7 (2H, t), 2.9-3.0 (2H, m), 3.5 
(2H, s), 6.8-7.2 (5H, m), 8.1-8.2 (1H, m), 8.6 (1H, s); MS mlz 340 (M+l). 

Intermediate 1 6 
1 ,2-Bis-bromomethyl-4-methoxy-benzene 




Br 



Combine 3,4-Dimethylanisole (2.72g, 20.0mmol), CCU (50mL), NBS (7.12g, 
40.0 mmol), and Benzoyl peroxide (40.0mg, 0.17 mmol). Reflux the reaction for 12 
hours and then cool to room temperature and concentrate under reduced pressure. Flash 
chromatograph using 4:1 CHCl3:Hexanes eluent to afford 1.90g, 6.4 mmol (32% yield) of 
the title compound: ] H NMR (500 MHz, CDC1 3 ); 3.8 (3H, s), 4.6 (2H, s), 4.7 (2H, s), 6.8- 
6.9 (2H, m), 7.1-7.4 (1H, m); TLC 4:1 CHCl 3 :Hexanes R f :=0.67 
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Intermediate 17 



2-Benzyl-5-methoxy-2,3-dihydro-lH-isoindol 




N 




Combine in a round bottom flask l,2-Bis-bromomethyl-4-methoxy-benzene (l.Og, 3.40 
mmol), Benzyltriethylammonium chloride (73.5mg, 3.2 mmol), 50% NaOH(aq)/Toluene 
(3.0mL/14mL), and then dropwise addition of Benzylamine (0.37mL, 3.39 mmol). Stir 
the reaction at room temperature for 3 hours, and then add to Ethyl acetate, wash with 
water, brine, and dry over Na 2 S04. After concentrating under reduced pressure, the add 
the mixture to a lOg SCX column, wash with MeOH, and elute with IN NH3-MeOH. 
Flash chromatograph using 3:1 Hexanes.Ethyl acetate to afford 580.0mg, 2.42mmol (71% 
yield) of the title compound as a brown oil: ] H NMR (500 MHz, CDC1 3 ); 3.7 (3H, s), 3.9- 
4.0 (6H, m), 6.7-6.8 (2H, m), 7.1 (1H, d), 7.3-7.5 (5H, m); MS mlz 238 (M). 



Combine 2-Benzyl-5-methoxy-2,3-dihydro-lH-isoindol (580.0mg, 2.42mmol) and 48% 
HBr (aq) (20mL). Reflux the reaction for 5 hours and then cool to room temperature. 
Concentrate the reaction mixture under reduced pressure then add to 5g a SCX column. 
Wash the column with MeOH and elute with IN NH 3 -MeOH to afford 265.4mg, 
1 .17mmol (49% yield) of the title compound as a brown solid: *H NMR (500 MHz, d- 
Methanol); 3.8-3.9 (4H, m), 3.91 (2H, s), 6.6-6.7 (2H, m), 7.0 (1H, d), 7.2-7.5 (4H, m); 
MS mlz 226 (M+l). 

Example 812 

6-(2-Benzyl-2 ! ,3-dihydro-lH-isoindol-5-yIoxy)-nicotinamide 0 



Intermediate 18 



2-Benzyl-2,3-dihydro-lH-isoindol-5-ol 
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Combine in a round bottom flask equipped with stir, a Dean Stark Trap, and a nitrogen 
atmosphere 2-Benzyl-2,3-dihydro-lH-isoindol-5-ol (265.4mg, 1.18mmol), Toluene 
(lOmL), DMA (30mL), K 2 C0 3 (244.6mg, 1.77mmol), and 6-Chloronicatinamide 
(184.4mg, 1.18mmol). Reflux the reaction for 6 hours and then cool to room temperature 
and add ethyl acetate. Wash the Ethyl acetate layer several times with water, brine, and 
dry over Na2SC>4. After concentrating under reduced pressure, Purify the mixture by 



reverse phase chromatography (5% to 95% 0.01%TFA buffer in acetonitrile/water) to 
afford 333.4mg, 0.97mmol (82% yield) of the title compound as a white foam: *H NMR 
(500 MHz, d-Methanol); 4.6-4.8 (6H, m), 7.0 (1H, d), 7.1-7.2 (2H, m), 7.4-7.6 (5H, m), 
8.2 (1H, d), 8.6 (1H, s); MS ;«/z346 (M+l). 



Combine 6-(2-Beii2yl-2,3-dihydro-lH-isoindol-5-yloxy)-iiicutinamide (230. Omg, 
0.67mmol), EtOH (5mL), 10% Pd-C (45.0mg), and a Hydrogen balloon. Stir the reaction 
at room temperature for 168 hours at atmospheric pressure. Filter the reaction mixture 
through a pad of Celite using MeOH eluent and then concentrate the filtrate under 
reduced pressure. Add the mixture to a 2g SCX column, wash with MeOH, and elute 
using IN NH 3 -MeOH. After concentrating under reduced pressure, purify the mixture by 
flash chromatography using 10% IN NH 3 -MeOH/DCM eluent to afford 19.2 mg, 
0.08mmol (11% yield) of the title compound as a white solid: ] H NMR (500 MHz, d- 
Methanol); 4.1-4.3 (4H, br m), 6.9-7.1 (3H, m), 7.3-7.4 (1H, m), 8.2-8.3 (1H, m), 8.6 (1H, 
s); MS m/z 254 (M). 



Intermediate 19 



6-(2,3-Dihydro-lH-isoindol-5-yloxy)-nicotinamide 



O 
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Example 813 

6-(2-Phenethyl-2 ? 3-<lihydro-lH-'isoindo]~5-yloxy)-nicotinamide 




Combine 6-(2,3-Dihydro-lH-isoindol-5-yloxy)-nicotinamide (19.2mg, 
0.08mmol)> DMF (3mL), Et 3 N (46 uL, 0.33mmol), and 2-Phenethylbromide (23uL, 0.165 
mmol). Place the reaction on a shaker for 12 hours at 70°C, then cool to room 
temperature and concentrate under reduced pressure. Add the mixture to a 2g SCX 
column, wash with MeOH, and then elute with IN NHs-MeOH. After concentrating the 
mixture, purify using reverse phase chromatography (5% to 95% 0.001% TFA buffer in 
acetonitrile/water) to afford 9.5mg, 0.03mmol (33% yield) of the title compound: ] H 



NMR (500 MHz 9 d-Methanol); 2.8-3.2 (4H, m), 4.1-4.2 (4H, m), 6.8-7.1 (3H, m), 7.2-7.4 
(6H, m), 8.2 (1H, d), 8.6 (1H, s); MS mlz 358 (M). 



Combine in a round bottom flask equipped with a stir, Dean Stark Trap filled with 
toluene, and reflux condenser 4-Hydroxybenzaldehyde (2,14 g, 17.5 mmol), K2CO3 (3.63 
g, 26.3 mmol), 6-ChIoronicatinamide (3.25 g 5 17.5 mmol) and a solution of 
DMA:Toluene (45:15 mL). After the reaction refluxes under nitrogen atmosphere for 3 
hours, concentrate under reduced pressure and then add ethyl acetate. Wash the organic 
layer several times with water, then brine, and dry over Na 2 S04. After concentrating 
under reduced pressure, flash chromatograph using 33% Hexanes, 63% Ethyl acetate 
eluent to afford 4.70 g, 17.4 mmol (99% yield) of the title compound: J H NMR (500 



MHz, CDCI3); 1.4 (3H, t), 4.3-4.4 (2H, m), 7.1 (1H, d), 7.3-7.4 (2H, m), 7.9-8.0 (2H, m), 
8.3 (1H, d) 5 9.9 (1H, s); TLC 2:lHexanes:Ethyl acetate R f :=0.55. 



Intermediate 20 



6-(4-Formyl-phenoxy)-nicotinic acid ethyl ester 




Intermediate 21 
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6-(4-Formyl-phenoxy)-nicotinic acid 
O Q 




Combine 6-(4-Formyl-phenoxy)-nicotinic acid ethyl ester (1.5 g, 5.53 nimol), 
MeOH (5 mL), THF (5 mL), and 5N NaOH (aq) (2mL). Reflux the reaction 1 8 hours and 
then add IN HC1 (aq) (2 mL). After concentrating the reaction on the rotovap, add Ethyl 
acetate to precipitate out the desired product. Filter and concentrate the ethyl acetate 
filtrate to afford 1.14g (85% yield) of the title compound: TLC l:lHexanes:Ethyl acetate 
R f :=O.01. 

Intermediate 22 
4- [ 5 -(Pip eri d ine- 1 -carbonyl)-pyri din-2 -y 1 oxy] -b enzal dehy de 
O O 




Combine 6-(4-Formyl-phenoxy)-nicotinic acid (250.0 mg, 1.03 nimol), EDC 
(237.0 rag, 1.23 mmol), HOBt (166.2mg, 1.23 mmol), and Piperidine (0.10 mL, 1.03 
mmol) in CH2CI2 (6 mL). After reaction stirs at room temperature under a Nitrogen 
atmosphere for 24 hours, concentrate the reaction mixture using a rotovap, add Ethyl 
acetate and wash with 0.1N HC1, 10% NaHCG 3 , Brine, and dry over Na 2 S0 4 . After 
concentrating the reaction mixture, flash chromatograph using 2:1 Ethyl acetate:Hexanes 
to afford 144. 1 mg (45% yield) of the title compound as a white foam: y H NMR (500 
MHz, CDCI3); 1.5-1.8 (6H, m), 3.3-3.8 (4H, m), 7.0-7.1 (1H, m), 7.3-7.4 (2H, m),7.8-8.0 
(3H, m), 8.3 (1H, m), 9.9 (1H, s); MS m/z 311 (M+l). 

Example 814 

{6-[4-(Phenethylamino-methyl)-phenoxy]-pyridin-3-yl}-piperidin-l-yl-methanone 
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Combine 4-[5-(Piperidine-l-carbonyl)-pyridin-2-yloxy]-benzaldehyde (72.0 mg, 
0.23 mmol), MeOH (2.3 mL), Trimethylorthoformate (1.6 mL), and Phenethylamine (26 
uL, 0.21 mmol). After the reaction stirs for 72 hours at room temperature under a 
Nitrogen atmosphere, add NaBHU (10.5 mg 5 0.28 mmol). After 5 hours, concentrate the 
reaction under reduced pressure and add the mixture to a 2g SCX column. Wash with 
MeOH and then IN NH 3 MeOH to afford 72.2 mg (75% yield) of the title compound: *H 
NMR (500 MHz, CDC1 3 ); 1.5-1.8 (6H, m), 2.8-3.0 (4H, m), 3.3-3.S (4H, m), 3.85 (2H, s), 
6.8 (1H, d), 7.1-7.4 (9H, m), 8.0 (1H, d), 8.2 (1H, s); MS mlz 416 (M+l). 

Example 815 
(6-{4-[(3-Methy]-butylamino)-methy 

l O 



methanone u 

Using a method similar to Example 814, using Isoamylamine (25 uL, 0.21 mmol) 
gives 63.7 mg (72% yield) of the title compound: *H NMR (500 MHz, CDC1 3 ); 0.9-1.0 
(6H, m), 1 .3-1 .4 (3H, m), 1 .4-1 .8 (8H, br m), 2.6 (2H, t), 3.3-3.8 (4H, br m), 3.85 (2H, s), 
6.8 (1H, d), 7.1 (2H, d), 7.4 (2H, d), 7.8 (1H, d), 8.2 (1H, s); MS mlz 382 (M+l). 

Intermediate 23 

6-[4-(Phenethylamino-methyl)-phenoxy]-nicotinic acid ethyl ester 



Combine 6-(4-Formyl-phenoxy)-nicotinic acid ethyl ester (0.62 g, 2.29 mmol), 
MeOH (12 mL), Trimethylorthoformate (8 mL), and Phenethylamine (0.26 mL, 2.06 
mmol). After the reaction stirs at room temperature under a Nitrogen atmosphere for 3.5 
hours, add NaBH4 (251.0 mg, 2.75 mmol). After the reaction stirs at room temperature 
for 12 hours, concentrate under reduced pressure and add the mixture to a 5g SCX 
column. Wash the column with MeOH and elute with IN NH 3 MeOH to afford 854.0 mg 
(99% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 2.8 (2H, t), 2.8-3.0 (4H, 
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m), 3.8 (2H, s), 3.9 (3H, s), 6.9 (1H, d), 7.1-7.4 (9H, m), 8.3 (1H, d), 8.8 (1H, s); MS mlz 
377 (M+l). 

Intermediate 24 

6- {4-[3-Methyl-butylamino)-methyl]-phenoxy} -nicotinic acid ethyl ester 

O 





O N" 

Using a method similar to Intermediate 23 , using Isoamylamine (0.20ml, 0.50 mmol) 
gives 854.0 mg (99% yield) of the title compound: *H NMR (500 MHz ; CDC1 3 ); 0.8-0.9 
(6H, t) 9 1.4-1.7 ( 3H, m), 2.8-3.0 (2H, m), 3.8 (2H, s), 3.9 (3H 3 s), 6.9 (1H, d), 7.1-7.4 
(4H, m), 8.3 (1H, d), 8.8 (1H, s); MS mlz 343 (M+l). 

Intermediate 25 

6- {4-[(/e;^-Butoxycarbonyl-phenethyl-amino)-methyl]-phenoxy}-nicotinic acid ethyl 

ester 

O 




o o 

Combine 6-[4-(Phenethy]amino-methyl)-phenoxy]-nicotinic acid ethyl ester 
(0.854 g, 2.27 mmol), THF (50 mL), Triethylamine (0.8 mL, 5.68 mmol), and Boc- 
anhydride (0.788 g, 2.72 mmol). After tlie reaction stirs at room temperature under a 
Nitrogen atmosphere for 2.5 hours, concentrate under reduced pressure. Add Ethyl 
acetate and wash with sat NH4CI (aq), brine, and then dry over Na2S04. Concentrate the 
organic mixture under reduced pressure and then flash chromatograph using 8:1 to 3:1 
Hexanes:Ethyl acetate gradient to afford 333.0 mg (33% yield) of title compound: ] H 
NMR (500 MHz, CDC1 3 ); 1.4 (9H, s), 2.7-2.9 (2H, m), 3.3-3.5 (2H, m), 3.9 (3H, s), 4.3- 
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4.4 (2H, m), 6.9 (1H, d), 7.1-7.4 (9H, m), 83 (1H, d), 8.8 (1H, s); MS mix 363 (M-100, 
Boc). 

Intermediate 26 

6-(4-{tert-Butoxycarbonyl~(3-methyl-butyl)-amm^ acid 

ethyl ester 




Using a method similar to Intermediate 25, using 6-{4-[3-Methyl-butylamino)- 
methyl]-phenoxy} -nicotinic acid ethyl ester (0.854 g, 2.27 mmol) gives 31 1.0 mg (31% 
yield) of the title compound: *H NMR (500 MHz, CDC1 3 ); 0.8-0.9 (6H, m), 1 .3-1 .6 (12H, 
m), 3.0-3.3 (2H, m), 3.8 (3H, s), 4.2-4.4 (2H, m), 6.9 (1H, d), 7.0-7.3 (5H, m), 8.2 (1H, 
d), 8.7 (1H, s); TLC 3:1 Hexanes:Ethyl acetate Rf=0.34. 



Intermediate 27 

6- {4-[(/er/-Butoxycarbonyl-phenetliyl-amino)-methyl]-phenoxy} -nicotinic acid 




Combine 6- {4-[(/er/-Butoxycarbonyl-phenethyl-amino)-methyl]-phenoxy} - 
nicotinic acid ethyl ester (0.333 g, 0.72 mmol), MeOH (5 mL), THF (5 mL), and 2.5N 
NaOH (aq) (2 mL). After the reaction refluxes under a Nitrogen atmosphere for 24 hours, 
concentrate under reduced pressure. Add 2.5N HC1 (aq) (2 mL), Ethyl acetate, and wash 
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with water, brine, and then dry over Na2SC>4. Concentrate the organic mixture under 
reduced pressure to afford 293.0 mg (91% yield) of title compound as a white foam: *H 
NMR (500 MHz, CDC1 3 ); 14 (9H,s), 2.6-2.8 (2H, m), 3.2-3.4 (2H, m), 4.2-4.4 (2H, m), 
4.3-4.4 (2H, m), 6.9 (1H, d), 7.0-7:3 (9H, m), 8.3 (1H, d), 8.8 (1H, s); MS m/z 349 (M- 
100, Boc). 



Intermediate 28 

6-(4- { [tert-Butoxy carbonyl-(3 -methyl-butyl)-amino] -methyl} -phenoxy)-nicotinic acid 




Using a method similar to Intermediate 27, using 6-(4-{tert-But6xycarbonyl-(3- 
methyl-butyl)-aimno]-methyl}-p]ienoxy)-nicotinic acid ethyl ester (0.31 1 g, 0.73 mmol) 
gives 273.4 mg (92% yield) of the title compound: ! H NMR (500 MHz, CDC1 3 ); 0.8-0.9 
(6H, m), 1.3-1.6 (12H, ixi), 3,0-3.3 (2H, m), 3.8 (3H, s), 4.3-4:5 (2H, m), 6 T 9 (1H, d), 7.0- 
7.4 (5H, m), 8.3 (lH,,d), 8.8 (1H, s); MS m/z 315 (M-100, Boc). 



Intermediate 29 

[4-(5-Ethylcarbamoyl-pyridin-2-yloxy)-beiizyl]-phenethyl-carbamic acid terf-butyl ester 




Gombine 6- {4-[ (t e7-/-Butoxycarbonyl-phenethyl-amino)-methyl]-phenoxy } -nicotinic acid 
(0.097 g, 0.21 mmol), CH 2 Cl2 (5 mL), EDC (0.048 g, 0.25 mmol), HOBt (0.034 g, 0.25 
mmol), Hunig's Base (92 uL, 6.53 mmol), and Methylamine Hydrochloride (0.014 g 5 
0.21 mmol) in a 7 mL reaction vial. After reactions shake for 72 hours, add 10% Citric ! 
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acid, followed by 10% NaHC0 3 , and then add the organic mixture to a Celite column. 
Elute with CH2CI2, concentrate, and flash chromatograph using 2:1 Ethyl acetate:Hexanes 
eluent to afford 55.4 mg (57% yield) of the title compound: *H NMR (500 MHz, CDCI3); 
1.4 (9H, s), 2.7-2.9 (2H, m), 3.0 (3H, s), 4.2-4.4 (2H, m), 4.3-4.5 (2H, m), 6.3-6.4 (1H, br 
s), 6.9 (1H, d), 7.0-7.4 (9H, m), 8.1 (1H, d), 8.6 (1H, s); MS m/z 362 (M-100, Boc). 

Intermediate 30 

[4-(5-Ethylcarbamoyl-pyridin-2-yloxy]-phenethyl-carbamic acid ter/-butyl ester 



Using a method similar to Intermediate 29, using Ethylamine, 2.0 M in MeOH 
(0.1 1 mL, 0.21 mmol) gives 72.3 mg (72% yield) of the title compound: *H NMR (500 
MHz, CDCI3); 0.2 (3H, t), 1.4 (9H, m), 2.7-2.9 (2H, m), 3.3-3.5 (4H, m), 4.2-4.4 (2H, m), 
6.2 (1H, br s), 6.9 (1H, d), 7.0-7.4 (9H, m), 8.1 (1H, d), 8.6 (1H, s); MS m/z 376 (M-100, 
Boc). 

Intermediate 3 1 

[4-(5-Isopropylcarbamoyl-pyridin-2-yloxy)-benzyl]-phenethyi-carbamic acid tert-butyl 

ester 



Using a method similar to Intermediate 29, using Isopropylamine, (18.0 uL, 0.21 mmol) 
gives 70.6 mg (69% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 1.2 (6H, 
d), 1 .4 (9H, s), 2.6-2.8 (2H, m), 3.2-3.4 (2H, m), 4.2-4.4 (3H, m), 5.9 (1H, ds), 6.8 (1H, 
d), 6.9-7.0 (9H, m), 8.0 (1H, d), 8.4 (1H, s); MS m/z 390 (M-100, Boc). 
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Intermediate 32 

(3-Methyl-butyl>[4-(5-m^ acid Wf- 

butyl ester 




Combine 6-(4v {[tert-Butoxycarbonyl-(3-methyl-butyl)-amino]-methyl} -phehoxy)- 
nicotinic acid (0.090 g, 0.21 mmol), CH 2 C1 2 (5 mL), EDC (0.048 g, 0.25 mmol), HOBt 
(0.034 g, 025 mmol), Hunig's Base (92 uiL, 0.53 mmol), and Methylamine 
Hydrochloride (0.014 g, 0.21 mmol) in a 7 mL reaction vial. After reactions shake for 72 
hours, add 10% Citric acid, followed by 10% NaHC0 3 , and then add the organic mixture 
to a Celite column. Elute with CH 2 C1 2 , concentrate, and flash chromatograph using 2:1 
Ethyl acetate: Hexanes eluent to afford 56.2 mg (63% yield) of the title compound: *H 
NMR (500 MHz, CDC1 3 ); 0.9 (6H, d), 1 .3-1 .6 (12H, m), 3.0 (3H, s), 3.1-3.3 (2H, m), 4.3- 
4.5 (2H, m), 6.3 (1H, br s), 6.9 (1H, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (1H, d), 8.5 (1H, 
s); MS m/z 328 (M-100, Boc). 



Intermediate 33 




i4-(5-Emylcarbamoyl-pyridin-2-yloxy)-ben2yl]-(3-memyl-butyl)-carbamicacid^^ 

ester 

Using a method similar to Intermediate 42, using Ethylamine, 2.0 M in MeOH 
(0.1 1 mL, 0.21 mmol) gives 66.7 mg (72% yield) of the title compound: 'H NMR (500 
MHz, CDC1 3 ); 0.9 (6H, d), 1.2 (3H, t), 1.3-1.6 (12H, m), 3.1-3.3 (2H, m), 3.4-3.5 (2H, 
m), 4.3-4.5 (2H, m), 6.2 (1H, br s), 6.9 (1H, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (1H, d), 
8.5 (1 H, s); MS m/z 328 (M-l 00, Boc). 
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Intermediate 34 
[4-(5-Isopropylcarbamoyl-pyridin-2-yloxy)-benz 

butyl ester 



Using a method similar to Intermediate 42, using Isopropylamine, (18.0 uL, 0.21 
mmol) gives 66.7 mg (41% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 
0.9 (6H, d), 1.3 (6H, d), 1,3-1.6 (I2H, m), 3.1-3.4 (2H, m). 4.2-4.3 (1H, m\ 4.3-4.5 (2R 
m), 5.9 (2H, br s), 6,9 (1H, d), 7.1 (2H, d) 5 7.2-7.4 (3H, m), 8.1 (1H, d), 8.5 (1H, s); MS 
mlz 328 (M-100, Boc). 



Example 816 

N-Ethyl-6-[4-(phenethylamino-metliyl)-phenoxy]-nicotinamide 



Using a method similar to Example 770, using [4-(5-Ethylcarbamoyl-pyridin-2- 
yloxy]-phenethyl-carbamic acid /ert-butyl ester (72.3 mg, 0.15 mmol) gives 45.6 mg 
(80% yield) of the title compound: ] H NMR (500 MHz, CDC1 3 ); 1.2 (3H, t), 2.8-3.0 (4H, 
m), 3.4-3.6 (2H, m), 3.8 (2H, s), 6.1 (1H, br s), 6.9 (1H, d), 7.0-7.4 (9H, m), 8.1 (1H, d), 
8.5 (1H, s); MS mlz 376 (M+l). 





Example 817 
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N-Isopropy!-6r[4-(pheneth^ 





Using a method similar to Example 770, using [4-(5-Isopropylcarbamoyl-pyridin-2- 
yloxy)-benzyl]-phenethyl-carbamic acid tert-butyl ester (70.6 mg, 0.14 mmol) gives 64.5 
mg (99% yield) of the title compound: 'HNMR (500 MHz, CDC1 3 ); 1.3 (6H, d), 2.8-3.0 
(4H, m), 3.8 (2H, s), 4.2-4.4 (1H, m), 5.9 (1H, ds), 6.9 (1H, d), 7.0-7.4 (9H, m), 8.1 (1H, 
d),8.5(lH,s);MSw/z390(M+l). . 

Example 818 

N-Methyl-6-{4-I(3-methyI-butylamino)-methyl]-phenoxy}-nicotinamide 




Using a method similar to Example 770, using (3-Methyl-butyl)-[4-(5-methyJcarbamoyl- 
pyridin-2-yloxy)-berizy]]-carbamic acid ;e/-/-butyl ester (56.2 mg, 0.13 mmol) gives 33.9 
mg (79% yield) of the title compound: 'H NMR (500 MHz, CDCI3); 0.9 (6H, d), 1.3-1.5 
(2H, m), 1.5-1.8 (2H, br m), 2.7 (2H, t), 2.9-3.0 (4H, m), 3.8 (2H, s), 6.2 (1H, br s), 6.9 
(1H, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (1H, d), .8.5 (1H, s); MS mlz 328 (M+l). . 



Example 819 
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N-Ethyl-6-{4-[(3-methyl-butyIamino)-methyI]-phenoxy}-nicotinamide 




N 



O 



Using a method similar to Example 770, using [4-(5-Ethylcarbamoyl-pyridin-2-yloxy)- 
benzyl]-(3-methyl-butyl)-carbamic acid tert-butyl ester (66.7 mg, 0.15 mmol) gives 44.4 
mg (86% yield) of the title compound: J H NMR (500 MIIz, CDC1 3 ); 0.9 (6H, d), i.2 (3H, 
t), 1.3-1.5 (2H, m), 1.6-1.7 (1H, m), 2.6 (2H, t), 3.4-3.6 (2H, m), 3.8 (2H, s), 6.2 (1H, br 
s), 6.9 (1H, d), 7.1 (2H, d), 7.2-7.4 (2H, m), 8.1 (1H, d), 8.5 (1H, s); MS m/z 342 (M+l). 



Using a method similar to Example 770, using [4-(5-lsopropylcarbamoyl-pyridin- 
2-yloxy)-benzyl]-(3-methyl-butyl)-carbamic acid tert-butyl ester (39.6 mg, 0.09 mmol) 
gives 26.0 mg (84% yield) of the title compound: ] H NMR (500 MHz, CDCI3); 0.9 (6H, 
d), 1.3 (6H, d), 1.4-1.5 (2H, m), 1.5-1.7 (2H, m), 2.7 (2H, t), 3.8 (2H, s), 4.2-4.3 (1H, m), 
5.9 (1H, br s), 6.9 (1H, d), 7.1 (2H, d), 7.2-7.4 (3H, m), 8.1 (1H, d), 8.5 (1H, s); MS m/z 
356 (M+l). 



Example 820 

N-IsopropyI-6-{4-[(3-methyl-buty]amino)-methy]]-phenoxy}-nicotjnamide 




Intermediate 35 



l-(4-Methoxy-benzyl)-piperidine-3-carboxylic acid ethyl ester 
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Combine Ethyl nipecotate (9.9 mL, 63.6 mmol), K 2 C0 3 (13.2 g, 95.4 mmol), and 
DMF (300 mL) at room temperature under a Nitrogen atmosphere. Heat reaction mixture 
to 70°C for 30 minutes then add 4-Methoxybenzyl chloride (9.5 mL, 69.9 mmol). Stir the 
reaction for 5 hours at 70°C then cool the reaction mixture to room temperature and stir 
for an additional 12 hours. Add Ethyl acetate to the reaction mixture and extract with 
water and then brine. Dry the organic layer over Na2SC>4. Concentrate under reduced 
pressure and flash chromatograph using 3:1 Hexanes:Ethyl acetate to give 14.6 g (82% 
yield) of the title compound: J H NMR (500 MHz, CDC1 3 ); 1 .2 (3H, t), 1 .4-1 .6 (2H, m), 
1.6-1.7 (1H, m), 1.9-2.1 (2H, m), 2.2 (1H, t), 1.5-1.8 (2H, m), 2.9 (1H, d), 3.5 (2H, q), 3.8 
(3H, s), 4.1 (2H, dd), 6.8 (2H, d), 7.2 (2H, d); MS rnlz 278 (M+l). 

Intermediate 36 

1 -(4-Methoxy-benzyl)-piperidine-3-carboxylic acid methoxy-methyl-amide 

O 




Combine l-(4-Methoxy-benzyl)-piperidine-3-carboxylic acid ethyl ester (93 g, 
33.5 mmol), THF (200 mL), 7V,0-Dimethylhydroxylamine hydrochloride (4.9g, 50.3 
mmol) at ~10°C (Acetone/ice bath) under a Nitrogen atmosphere. By dropwise addition, 
add lsopropylmagnesium chloride (50.3 mL, 100.6 mmol). Stir the reaction for 6 hours 
allowing the reaction mixture to warm to room temperature. Quench the reaction mixture 
with sat NH4CI (aq) and extract product from the water using Ethyl acetate. Wash the 
organic layer with brine and then dry over Na2S04. Concentrate under reduced pressure 
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and flash chromatograph using 1:1 Hexanes:Ethyl acetate and then 1:1 Hexanes:Ethy] 
acetate with 3% IN NH 3 MeOH to give 9.13 g (93% yield) of the title compound: *H 
NMR (500 MHz, CDC1 3 ); 1.4-1.7 (3H, m), L8 (1H, d), 1.9 (1H, t), 2.1 (1H, t), 2.8-3.0 
(3H, m), 3.1 (3H, s), 3.5 (2H, d), 3.6 (3H, s), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); MS mlz 
293 (M+l). 

Intermediate 37 

1 -[ 1 -(4-Methoxy-benzyl)-piperidin-3-yl]-propan- 1 -one NF7-AOOS55- 1 98. 

O 



Combine l-(4-Methoxy-benzyl)-piperidine-3-carboxylic acid methoxy-methyl- 
amide (41 6.0 mg, 1 .42 mmol) and THF (1 0 mL) at -78°C under a Nitrogen atmosphere. 
By dropwise addition, add Ethyl magnesium bromide (0.56 mL, 1.7 mmol). Stir the 
reaction for 12 hours allowing the reaction mixture to warm to room temperature and then 
add another addition of Ethylmagnesium bromide (0.56 ml, 1.7 mmol) at room 
temperature. After the reaction stirs for 1 hour, quench the reaction mixture with sat 
NH4CI (aq) and extract product from the water using Ethyl acetate. Wash the organic 
layer with brine and then dry over NaoSO^ Concentrate under reduced pressure and add 
to an SCX (5g) column pre-treated with 5% AcOH/MeOH. Wash with MeOH and elute 
product using IN NH 3 MeOH to give 280.6 mg (76% yield) of the title compound: *H 



NMR (500 MHz, d-MeOH); 0.9 (3H, q), 1.2-1 ,4 (1H, m), 1.5-1.7 (1H, m), 1.7-1.8 (1H, 
m), 1.9 (1H, d), 1.9-2.1 (2H, m), 2.4-2.5 (2H, m), 2.6-2.7 (1H, m), 2.8 (1H, d), 2.9 (1H, 
d), 3.5 (2H, s), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); MS mlz 262 (M+l). 




Intermediate 38 



l-(4-Methoxy-benzyl)-3 -propyl -piperi dine 
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. Combine l : [l-(4-Methi^ (2773 rag, 1 .07 

monohydrate (1 .0 mL) at room temperature under a Nitrpgen.atmosphere. Heat the . . . 
reaction mixture to 120°C for 2 hours and then 220°C for 4 hours. . Cool reaction to room 
temperature and then pour, the. reaction mixture over sat NHLC1 ,(aq)i Extract with Fthyl 
acetate, wash with brine, and dry over Na^SOi. Concentrate under reduced pressure and 
flash chromatograph using 3% l-N?NHa MeOH in CH2CI2 to give 105^2 mg (40% yield) . J 
of the title compound: 'H NMR (500 MHz, CDC1 3 ); 0.9 (3H, t), LI-1.4 (4H,m), 1.5-1.7 
(3H> m), l : .7 (lH, d), 1 '9 (lH;:td), 2:7t2;? (2H, m), 3\5£2a?&) 9 3.$ (3H; is), 6.8 (2H, d), 
7.2 (2H, d); MS mlz 248 (M+i) f ; ; " -\^ [ r'S' . 



t ■' • hJ Y . • 



Example 821 
6-[4-(3-PropyI-pipendin-l-yImethyi)^ 




N 



, Combine l-(4-Methbxy-behzy 
/Ethanol (50 mL), 2d% Pd(OH) 2 /C (75.0 mg), and a Hydrogen at 30°C under 50-60 psi for 
12 hours on a Parr shaker; Filter the reaction mixture and then add 5%AcOH/MeOH (3 
mL), 6-(4-Fonnyl^pherioxy)-nicotinomtrile (Intermediate 51) (40.0 mg, 0.31 mmol), and 
NaCNBHs (83.7 mg, 0.34 mmol). Stir the reaction at room temperature for 72 hours aind 
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then concentrate the reaction mixture under reduced pressure. Add the reaction mixture 
to an SCX Column (2g) 5 wash with methanol, and elute with IN NH 3 MeOH. 
Concentrate under reduced pressure and flash chrornatograph using 3% IN NH3 MeOH 
in CH2CI2 to give 19.8 mg (18% yield) of the title compound: ! H NMR (500 MHz, 
CDCI3); 0.8-0.9 (4H, m), 1.0-1.4 (5H, m), 1.5-1.8 (4H, m), 1.9-2.1 (1H, br s), 2.8-3.0 (2H 5 
br s), 3.4-3.7 (2H, br d), 6.9 (1H, d), 7.1(2H 5 d), 7.3-7.5 (2H, m), 8.1 (1H, d), 8.6 (1H, s); 
MS in/z 354 (M+l). 



Combine 4-Hydroxybenzaldehyde (8.0 g, 65.5 mmol), 6-Chloronicotinonitrile 
(9.07 g, 65.5 mmol), powdered K 2 C0 3 (13.6 g, 98.3 mmol), and DMA/Toluene (80/240 
mL) in a 500 mL RB flask equipped with a stir, reflux condenser, and a Dean Stark Trap. 
Reflux the reaction mixture for several hours under a Nitrogen atmosphere then cool to 
room temperature and quench with sat NH4CI (aq). Add Ethyl acetate to extract the 
product and wash several times with water and then brine. Dry the organic layer over 
Na 2 S0 4 . Concentrate and flash chrornatograph using 2:1 Hexanes:Ethyl acetate to give 



13.2 g (88% yield) of the title compound: l H NMR (500 MHz, CDCI3); 7.1(1H, d), 7.3- 
7.4 (2H, m), 7.9-8.0 (3H, m), 8.5 (1H, d), 10.0 (1H, s); MS mlz 225 (M+l). 



Intermediate 39 



6-(4-Formyl-phenoxy)-nicotinonitrile 




N 



Intermediate 40 



6-(4-Formyl-phenoxy)-nicotinamide 
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N 



Combine 6-(4-Formyl-phenoxy)-nicotinonitrile (3.02 g, 13.5 mmol), powdered 
K 2 C0 3 (0.93 g, 6.7 mmol), and DMSO (100 mL) in a KB flask and add H 2 0 2 , 30% wt. 
Aq (4.05 mL, 13.5 mmol) by dropwise addition at 0°C. Stir the reaction mixture for 3 
hours allowing it to come to room temperature then quench the reaction slowly at 0°C 
with water. Extract the product out of the water layer with ethyl acetate several times and 



then wash with brine. Dry over Na2S0 4 and concentrate under reduced pressure to give 
2.78 g (95% yield) of the title compound: ] H NMR (500 MHz, DMSO); 7.2 (1H, d), 7.3- 
7.4 (2H, m), 7.5 (1H, br s), 7.9-8.0 (2H, m), 8.1 (1H, br s), 8.3 (1H, d), 8.7 (1H, s), 10.0 
(1H, s); MS m/z 243 (M+l). 



Combine l-(4-Metboxy-benzyl)-piperidine-3-carboxylic acid ethyl ester (1.36 g, 
4.9 mmol) and THF (10 mL) at — 10°C (Acetone/ice bath) under a Nitrogen atmosphere. 
By dropwise addition, add Methylmagnesium bromide (6.5 mL, 19.6 mmol). Stir the 
reaction for 3 hours at room temperature and then quench the reaction mixture with sat 
NH4CI (aq) and extract product from the water using Ethyl acetate. Wash the organic 
layer with brine and then dry over Na2S04. Concentrate under reduced pressure and 



flash chromatograph using 3% IN NHvMeOH in CH 2 C1 2 to give 832.0 mg (65% yield) 
of the title compound: 3 HNMR (500 MHz, d-MeOH); 1.1 (6H, d), 1.4-1.7 (2H, m), 1.7- 



Intermediate 41 



2- { 1 -(4~Methoxy-benzyl)-piperidin-3-yl]-propan-2-ol 



O 
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2.0 (4H, m), 2.8 (1H, d), 3.1 (1H, d) 5 3.4 (1H, s), 3.5 (2H, d), 3.8 (2H, s), 4.8 (3H, s), 6.8 
(2H, d), 7.2 (2H, d); MS m/z 264 (M+l). 



Combine 2-{l-(4-Methoxy-benzyl)-piperidin-3-yl]-propan-2-ol (0.564 g, 2.14 
mmol) and 1:1 Et 3 SiH:TFA (8 mL) at room temperature. Reflux the reaction for 72 
hours under a Nitrogen atmosphere and then concentrate under reduced pressure and 
flash chromatograph using 3% IN NH 3 -MeOH in CH 2 C1 2 to give 400.0 mg (76% yield) 
of the title compound: 'HNMR (500 MHz, CDC1 3 ); 1.5-1.6 (8H, d), 2.2 (2H, t), 2.5 (2H, 
br s), 3.0 (2H, br s), 3.5 (2H, br s), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); MS m/z 246 
(M+l). 



6-f4-(3-lsopropyl-piperidin-l-yImethyl)-phenoxy]-nicotinamide 

Combine 3-lsopropylidene-l-(4-methoxy-benzyl)-piperidine (227.0 mg, 0.92 
mmol), Ethanol (50 mL), 20% Pd(OH) 2 /C (75.0 mg), and a Hydrogen at 30°C under 50- 
60 psi for 12 hours on a Parr shaker. Filter the reaction mixture and then add 



Intermediate 42 



3-Isopropylidene-l-(4-methoxy-benzyl)-piperidine 




Example 822 
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5%AcOH/MeOH (3 mL), 6-(4-Fomiyl-phenoxy)-nicotinonitrile (Intermediate 51) (104,0 
mg, 0.43 mmol), and NaCNBH 3 (49.0 mg, 0.78 mmol). Stir the reaction at room 
temperature for 72 hours and then concentrate the reaction mixture under reduced 
pressure. Add the reaction mixture to an SCX Column (2g), wash with methanol, and 
elute with IN NH3 MeOH. Concentrate under reduced pressure and purify by reverse 
phase chromatography using 5 to 95% 0.001% TFA in CH 3 CN/H 2 0 to give 37.2 mg 
(1 1% yield) of the title compound: J H NMR (500 MHz, d-MeOH); 0.9 (6H, dd), 0.9-1.1 
(1H, m), 1.3-1.6 (3H, m), 1.7-1.9 (3H, m), 1.9-2.0 (1H, m), 2.9 (1H, d), 3.0 (1H, d), 3.5 
(2H, dd), 6.9 (1H. d), 7.1 (2H, d), 7.4 (2H, d), 8.2 (1H, d), 8.6 (1H, s); MS mlz 354 
(M+l). 

Intermediate 43 
1 -[ 1 -(4-Methoxy-benzyl)-piperidin-3-yl]-butan-l -one 

O 




Combine 1 -(4-Methoxy-benzyl)-piperidine-3-carboxylic acid methoxy-methyl- 
amide (401.0 mg, 1 .37 mmol) and THF (10 mL) at 0°C under a Nitrogen atmosphere. 
By dropwise addition, add Propylmagnesium chloride (4.0 mL, 8.22 mmol). Reflux the 
reaction for 5 hours then cool the reaction to room temperature and quench the reaction 
mixture with sat NH 4 C1 (aq) and extract product from the water using Ethyl acetate. 
Wash the organic layer with brine and then dry over Na^SO^ Concentrate under reduced 
pressure and add to an SCX (5g) column pre-treated with 5% AcOH/MeOH. Wash with 
MeOH and elute product using IN NH 3 MeOH to give 356.0 mg (94% yield) of the title 
compound: ] H NMR (500 MHz, CDC1 3 ); 0.8 (3H, t), 1.3 (1H, qd), 1.4-1.5 (3H, m), 1.6- 
1.8 (1H, m), 1.9 (1H, dd), 2.0 (1H, td), 2.1 (1H, t), 2.4 (2H, t), 2.5-2.6 (1H, m), 2.7 (1H, 
d), 2.9 (1H, d), 3.4 (2H, dd), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); TLC 4% IN NH 3 
MeOH:CH 2 Cl 2 Rr=0.42. 
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Intermediate 44 



3 -Butyl- 1 -(4-methoxy-benzyl)-piperidine 



N 




Combine l-[l-(4~Methoxy-benzy])-piperidin-3-yl]-butan-l-one (356.0mg, 0.95 
mmol), Diethylene glycol (15 mL), KOH (479.0 mg, 8.54 mmol), and Hydrazine- 
monohydrate (1.8 mL) at room temperature under a Nitrogen atmosphere. Heat the 
reaction mixture to 120°C for 2 hours and then 220°C for 24 hours. Cool reaction to room 
temperature and then pour the reaction mixture over sat NH 4 C1 (aq). Extract with Ethyl 
acetate, wash with brine, and dry over Na2SC>4. Concentrate under reduced pressure and 
flash chromatograph using 3% IN NH 3 MeOH in CH 2 C1 2 to give 220.7 mg (89% yield) 
of the title compound: ] H NMR (500 MHz, CDC1 3 ); 0.7-0.9 (3H, m), 1.1-1 .4 (4H, m), 
1.5-1.7 (4H, m), 1.7 (1H, d), 1.9 (1H, t), 2.8 (2H, t), 3.4 (2H, dd), 3.6-3.7 (3H, m), 3.8 
(3H, s), 6.8 (2H, d), 7.2 (2H, d); MS m/z 262 (M+l). 



6-[4-(3-Butyl-piperidin-l-yImethyl)-phenoxy]-nicotinamide N 

Using a method similar to Example 822, using 3-Butyl-l-(4-methoxy-benzyl)-piperidine 
(220.7 mg, 0.89 mmol) gives 24.6 mg (9% yield) of the title compound: *H NMR (500 
MHz, CDC1 3 ); 0.8-0.9 (4H, m), 1.1-1.4 (6H, m), 1.5-1.7 (4H 5 m), 1.8 (1H, d), 1.9 (1H, t), 



Example 822 
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2.9-3,0 (2H, m), 3.5 (2H, dd), 5.9-6.2 (2H, br s), 6.9 (1H, d), 7.1 (2H, d),. 7.3-7.4 (2H, m), 
8.2 (1H, d), 8.5 (1H, s); MS mlz 368 (M+l). 

intermediate 45 
1 -[ 1 -(Methoxy-benzyl)-piperidin-3-yl]-ethanone 

O 




Using a method similar to Intermediate 43, using Methylmagnesium bromide (7.4 mL, 
22.16 mmol) gives 1.37 g (73% yield) of the title compound: *H NMR (500 MHz, 
CDC1 3 ); 1.4 (1H, qd), 1.5-1.6 (1H, m), 1.6-1.7 (1H, m), 1.8-1.9 (1H, m), 2.0 (1H, td), 2.1 
(3H, s), 2.5-2.6 (1H, m), 2.7 (2H| d), 2.9 (1H, d), 3.5 (2H, dd), 3.8 (3H, s), 6.8 (2H, d), 7.2 
(2H, d); MS mlz 248 (M+l). 

Intermediate 46 
3 -Ethyl- 1 -(4-methoxy-benzyl)-piperi dine 




Using a method similar to Intermediate 44, using l-[l-(Methoxy-benzyl)-piperidin-3-yl]- 
ethanone (1.0 g, 4.03 mmol) gives 388.3 mg (42% yield) of the title compound: 'H 
NMR (500 MHz, CDC1 3 ); 0:8-0.9 (4H, m), 1.1-1.2 (2H, m), 1.4-1.6 (4H, m), 1.7 (1H, d), 
1.9 (1H, td), 2.8 (2H, t), 3.4 (2H, dd), 3.8 (3H, s), 6.8 (2H, d), 7.2 (2H, d); MS mlz 234 
(M+l). . , 

Example 824 

6-[4-(3-Ethyl-piperidin-i-ylmethyl)-phenoxy]-nicotinamide 
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T 

Using a method similar to Example 822, using 3-Ethyl-l-(4-methoxy-benzyl)-piperidine 
(388.3 mg, 1.66 mmol) gives 45.8 mg (21% yield) of the title compound: *H NMR (500 
MHz, CDCh); 0.8-0.9 (4H, m), 1.1-1.3 (2H, m), 1.4-1.6 (4H, m), 1.7 (1H, d), 1.9 (1H, t), 
2.8 (2H, t), 3.5 (2H, dd), 6.0-6.2 (2H, br s), 6.9 (1H, d), 7.1 (2H, d), 7.3-7.4 (2H, m), 8.2 
(1H, d), 8.5 (1H, s); MS mlz 340 (M+l). 

Example 825 

6-[4-(3,3-DimethyI-piperidin-l-ylmethyl)-phenoxy]-nicotinainide 




Combine 5%AcOH/MeOH (3 mL), 6-(4-Formyl-phenoxy)-nicotinonitrile 
(Intermediate 51) (242.24 mg, 1.0 mmol), and NaCNBH 3 (1 13.1 mg, 1.8 mmol). Stir the 
reaction at room temperature for 3 hours and then concentrate the reaction mixture under 
reduced pressure. Add the reaction mixture to an SCX Column (2g), wash with 
methanol, and elute with IN NH 3 MeOH. Concentrate under reduced pressure and purify 
by reverse phase chromatography using 5 to 95% 0.001 % TFA in CH 3 CN/H 2 0 to give 
168.0 mg (55% yield) of the title compound: 'HNMR (500 MHz, CDCI3); 0.9 (6H, s), 
1.2-1.3 (2H, m), 1.1.5-1.8 (4H, m), 2.0-2.1 (2H, m), 2.2-2.4 (2H, m), 3.4-3.5 (2H, m), 6.9 
(1H. d), 7.1 (1H, d), 7.2 (1H, d), 7.4 (1H, d), 7.5 (1H, d), 8.2 (1H, d), 8.6 (1H, d); MS mlz 
340 (M+l). 
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Example 826 

6-[4-(3-Trifluoromethyl-piperidin-l-yImethyl)-phenoxy]"nicotinamide 

F 




,j . , - -v n o 

Combine 5%AcOH/MeOH (3 mL), 6-(4-Formyl-phenoxy)-nicotinonitrile 
(Intermediate 51) (120.0 mg, 0.33 riimol), and NaCNBH 3 (184.0 mg, 0.46 mmol). Stir 
the reaction at room temperature for 12 hours and then concentrate the reaction mixture 
under reduced pressure. Add the reaction mixture to an SCX Column (2g), wash with 
methanol, and elute with IN NH3 MeOH. Concentrate under reduced pressure and 
purify by reverse phase chromatography using 5 to 95% 0.001% TFA in CH3CN/H2O to 
give 46.6 mg (26% yield) of the title compound: ] H NMR (500 MHz, d-MeOH); 1 .2-1 .4 
(1H, m), 1.5-1.7 (1H, m), 1.7-1.9 (lH, m), 1.9-2.1 (2H 5 m), 2.3-2.5 (1H, m), 2.9 (1H, d), 
3.1 (1H, d), 3.6 (2H, s), 6.9(1H. d), 7.1 (2H, d), 7.4 (2H, d), 8.2 (1H, d), 8.6 (!H r d): MS 
m/z:380(M+l). 

Example 827 

6-[4-(3-Spiro-|l-(3,4-dihydro)ha^ 
nicotinamide 
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Combine 5%AcOH/MeOH (3 mL), 6-(4-Fonnyl-phenoxy)-nicotinonitrile 
(Intermediate 51) (126.4 mg, 0.52 mmol), and NaCNBH 3 (65.3 mg, 1.04 mmol). Stir the 
reaction at room temperature for 12 hours and then concentrate the reaction mixture under 
reduced pressure. Add the reaction mixture to an SCX Column (2g), wash with 
methanol, and elute with IN NH3 MeOH. Concentrate under reduced pressure and purify 
by reverse phase chromatography using 5 to 95% 0.001% TFA in CH3CN/H2O to give 
105.2 mg (47% yield) of the title compound: ] H NMR (500 MHz, d-MeOH); 1.5-1.8 
(5H, m), 1.9-2.0 (2H, m), 2.1-2.2 (2H, m), 2.3-2.4 (1H, m), 2.5-2.8 (3H, m), 2.9 (1H, d), 
3.3-3.4 (2H, m), 3.5-3.6 (1H, m), 6.9-7.2 (7H. m), 7.3-7.5 (2H, m), 8.2 (1H, d), 8.6 (1H, 
d);MS mlz 428 (M+l). 
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A compound of formula (I) 




N (CR 3 R 3 X 




NR 6 R 7 



(I) 



wherein 

each of X j5 X 2 , X 3 , X4, X 5 , X 6s X 7 , X 8 , X 9 and X i0 is C, CH, or N; provided that each of 
rings A or B has no more than 2 nitrogen atoms; 
E is O or NH; 
v is 1, 2, or 3; 

R 1 and R 2 are independently selected from hydrogen, C]-C 8 alkyl, C 2 ~C 8 alkenyl, C 2 -C 8 
alkynyl, aryl, C 3 -C 8 cycloalkyl, -Q-C10 alkylaryl, heterocyclyl, -Q-Cio alkylheterocyclic, 
-arylheterocyclyl, -C 3 -C 8 cycloalkylheterocyclyl, -C r C 8 alkylC(0)Ci-C 8 alkyl, aryl 
C(0)Ci-C 8 alkyl-, C 3 -C 8 cycloalkylC(0)(CH 2 ) n - 5 -C 2 -C 8 alkyl CH(OH)aryl, -C 2 - 
C 8 alkylCH(OH)cycloalkyl, -C 2 -C 8 alkylCH(OH)heterocyclyl C 2 -C 8 alkylCH(OH)aryl, - 
Ci-C 8 alkylC(0)heterocyclic, -C]-C 8 alkylC(0)aryl, aryloxyd-Cg alkyl-, benzhydryl, 
fused tricyclic, Ci-C 8 alkylfused bicyclic, phenylC(O)-, phenylC(O) C]-C 8 alkyl-, Ci-C 8 
alkoxyC,-C 8 alkyl-,-CO(0)C r C 8 alkyl, -S0 2 Cj~C 8 alkyl, -SO2Q-C10 alkylaryl, -S0 2 C r C 8 
alkylheterocyclic, -C r C 8 alkylcycloalkyl, -(CH 2 ) n C(0)OR 8 , -(CH 2 ) n C(0)R 8 , - 
(CH 2 ) m C(0)NR 8 R 8 , and -(CH 2 ) m NS0 2 R 8 ; wherein each of the alkyl, alkenyl, cycloalkyl, 
heterocyclic, and aryl groups are optionally substituted with one to five groups 
independently selected from halo, C]-C 8 haloalkyl, Ci-C 8 thioalkyl, C r C 8 alkyl, C 2 -C 8 
alkenyl, aryl, -C,'-C 8 alkylaryl, -C(0)C]-C 8 alkyl, -CO(0)Ci-C 8 alkyl, -S0 2 C r C 8 alkyl, - 
S0 2 C r C 8 alkylaryl, -S0 2 Ci-C 8 alkylheterocyclic, -Ci-C 8 alkylcycloalkyl, - 
(CH 2 ) n C(0)OR 8 , -(CH 2 ) n C(0)R s ; and wherein R 1 and R 2 may optionally combine with 
each other, or with 1 , or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 6, or 7- 
membered nitrogen-containing heterocycle which nitrogen -containing heterocycle may 
further have substituents selected from the group consisting of amino, d-C 8 alkyl, C 2 -C 8 
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alkenyl, C 2 -C 8 alkynyl, aryl, Ci-C 8 alkylaryl, -C(0)Ci-C 8 alkyl, -CO(0)C r C 8 alkyl, halo, 
oxo, Ci-Cg haloalkyl; and wherein R 1 and R 2 may independently attach to the A ring to 
form a 4, 5, 6, or 7-member nitrogen-containing bicyclic heterocycle which nitrogen- 
containing bicyclic heterocycle may further have substituents selected from the group 
consisting of oxo, amino, -CrC 8 alkyl, -C 2 -C 8 alkenyl, -C 2 -C 8 alkynyl, aryl, -Cj-Cg 
alkylaryl, -C(0)Ci-C 8 alkyl, -CO(0)Ci-C 8 alkyl, halo, and C r C 8 haloalkyl; and wherein 
R 1 and R 2 are not simultaneously hydrogen; and provided that when v is 2, and R 3 and R 3 
are both hydrogen or CH3, and both A and B rings are phenyl, then the group -NR ] R 2 is 
not equal to ~NHCH 2 Phenyl; and further provided that when one of R 1 or R 2 is -CH 2 CH 2 - 
optionally substituted phenyl or -CH 2 CH 2 -optionally substituted naphthyl, or -CH 2 CH 2 - 
optionally substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1, and 
both A and B rings are phenyl, then R 6 and R 7 are not simultaneously hydrogen; 
R 3 and R 3 ' are each independently selected from hydrogen, Ci-Cg alkyl, C 2 -C 8 alkenyl, 
C 2 -C 8 alkynyl, aryl, -Ci-C 8 alkylcycloalkyl, and -Q-Cg alkylaryl; 

R 4 and R 5 are each independently selected from hydrogen, Ci-Cg alkyl, C 2 -C 8 alkenyl, - 
C 2 -C 8 alkynyl, -Cj-C 8 alkoxyalkyl, Cj-C s thioalkyl, halo, C } -C 8 haloalkyl, -Ci-Cg 
alkoxyhaloalkyl, aryl, -C,-C 8 alkylaryl, -C(0)Ci-C 8 alkyl, or -C(0)OC]-C 8 alkyl, -Ci-C 8 
alkylamino, -C r C 8 alkylcycloalkyl, -(CH 2 ) m C(0)Ci-C s alkyl, and (CH 2 ) n NR 8 R 8 , wherein 
each R 4 or R 5 is attached to its respective ring only at carbon atoms, and wherein y is 0, 1, 
2, or 3; and wherein z is 0, 1, 2, or 3; 

R° and R' are each independently selected from hydrogen, Ci-C 8 alkyl, C 2 -C 8 alkenyl, C 2 - 
C 8 alkynyl, -C(0)C]-C 8 alkyl, hydroxy, Ci-C 8 alkoxy, -S0 2 d-C 8 alkyl, S0 2 C]-C 8 
alkylaryl, -S0 2 C]-C 8 allcylheterocyclic, aryl, -Cj-C 8 alkylaryl, C3-C7 cycloalkyl, -Ci-C 6 
alkylcycloalkyl, -(CH 2 ) n C(0)R 8 , -(CH 2 ) m C(0)NR 8 R 8 , and -(CH 2 ) m NS0 2 R 8 ; wherein each 
of the alkyl, alkenyl, and aryl groups are optionally substituted with one to five groups 
independently selected from Ci-C 8 alkyl, C 2 -C 8 alkenyl, aryl, and Ci-C 8 alkylaryl; and 
wherein R 6 and R 7 may independently combine with each other, and with the nitrogen 
atom to which they are attached or with 1, or 2 atoms adjacent to the nitrogen atom to 
form a 4, 5, 6, or 7-membered nitrogen containing heterocycle which nitrogen containing 
heterocycle may optionally have substituents selected from the group consisting of oxo, 
Ci-Cg alkyl, C 2 -C 8 alkenyl, C 2 -C 8 alkynyl, aryl, -C,-C 8 alkylaryl, -C(0)C 1 -C 8 alkyl, - 
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CO(0)Ci-C 8 alkyl, hydroxy, C]-C 8 alkoxy, -C]-C 8 alkylamine, amino, halo, and 
haloalkyl; 

R 8 is hydrogen, Ci-C 8 alkyl, C 2 -C 8 alkenyl, C r C 8 alkylaryl, -C(0)C r C 8 alkyl, or - 
C(0)OC r C 8 alkyl; and wherein n is 0, 1, 2, 3 or 4 and m is 1, 2, or 3; 
or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer or *■ 
mixture of diastereomers thereof. « . w 

2. The compound according to claim 1 wherein the A-ring is selected from 
the group consisting of phenyl, pyridine, pyrimidine, pyrazine, and pyridazine. 

3. A compound according to Claim 1 wherein the B-ring is selected from the 
group consisting of phenyl, pyridine, pyrimidine, pyrazine, and pyridazine. 

4. A compound according to Claim 1 wherein the A-ring is phenyl and the B 
ring is pyridinyl. 

5., A compound according to Claim 1 wherein the A ring is phenyl and the B 
ring is pyrazinyl. 

6. A compound according to Claim 1 wherein the A-ring is pyridinyl and the 
B-ring is phenyl. 

7. A compound according to Claim 1 wherein both rings A and B are 
pyridinyl. 

' * ■ • •■ 

8. A compound according to Claim 1 wherein both rings A and B are phenyl. 

9. A compound according to any one of Claims 1 to 8 wherein E is an 
oxygen atom. 

10. A compound according to Claim 1 wherein y is 0, 1, or 2, and R 4 is 
independently selected from the group consisting of hydrogen, fluoro, chloro, bromo. 
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methoxy, ethoxy, methyl, ethyl, isopropyl, trifluoromethyl, trifluoromethoxy, phenyl, and 
benzyl. 

11. A compound according to Claim 1 wherein z is 0, 1 , or 2, and R 5 is 
independently selected from the group consisting of hydrogen, fluoro, chloro, bromo,, 
methoxy, ethoxy, methyl, ethyl, isopropyl, trifluoromethyl, trifluoromethoxy, phenyl, and 
benzyl. 



12. A compound according to Claim 1 wherein R 1 and R 2 are each 
independently selected from the group consisting of hydrogen, methyl, ethyl, propyl, 
isopropyl, phenyl, 




and wherein n is 1, 2, or 3. 

13. The compound according to any one of Claims 1 to 12 wherein R 6 and R 7 
are each independently selected from the group consisting of hydrogen, methyl, ethyl, 
propyl, isopropyl, phenyl, provided that when one of R 1 or R 2 is -CH 2 CH 2 -optionally 
substituted phenyl or -CH 2 CH2-optionally substituted naphthyl, or -CH 2 CH 2 -optionally 
substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1, and the B ring is 
phenyl, then R 6 and R 7 are not simultaneously hydrogen. 
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14. A compound according to any one of Claims 1 to 12 wherein E is an 
oxygen atom, R 6 and R 7 are each hydrogen provided that R 1 and R 2 are not 
simultaneously hydrogen and further provided that when one of R 1 or R 2 is -CH 2 CH 2 - 
optionally substituted phenyl or -CH 2 CH2-optionally substituted naphthyl, or -CH2CH2- 
optionally substituted 5 or 6 member monocyclic heterocyclic aromatic, and v is 1, the B 
ring is not phenyl. 

15. A compound according to any one of Claims 1 to 12 wherein v is 1 or 2. 

16. A compound according to any one of Claims 1 to 12 wherein v is 1 . 

17. A compound according to any one of Claims 1 to 12 wherein vis 2, m is 1, 
n is 1 , y is 0 or 1 and z is 0 or 1 . 

18. A compound selected from the group consisting of: 
6- {4-[(3 -Methyl-butylamino)-methyl]-phenoxy } -nicotinamide 

CH 3 O 



5-{2-Fluoro-4-[(3-methyl-butylamino)-methyl]-phenoxy}-pyrazine~2-carboxamide 




F 

5-(2-Methoxy-4-pentylaminomethyl-phenoxy)-pyrazine-2-carboxamide 

O 



°*CH 3 



6-(2-Fluoro-4-{[2-(tetrahydro-pyran-4-yl)-ethylamino]-methyl}-phenoxy)-nicotinamide 
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F 

6-(2,3-Difluoro-4-penty]aminomethyl-phenoxy)-nicotinamide 




F 



5-(4-{[2-(4-Fluoro-phenyl)-e^ 
carboxamide 




5-{4-[(4,4-Dimethyl-pentylamino)-methyl]-2-iTiethoxy-phenoxy}-pyra2ine-2- 
carboxamide 




5-(2-Methoxy-4-{[2-(tetrahydro-pyran^ 
carboxamide 




5-{4-[(3,3-Dimethyl4)utylamino)-me^ 

CH 3 O 
F 
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5-(2-Fluoro-4- { [2-(tetrahydro-pyran-4-yl)-ethylamino]-methyl} -phenoxy)-pyrazine-2- 
carboxamide 




6- {2-Methyl-4-[(3-methyl-butylamino)-methyl]-phenoxy } -nicotinamide; methanesulfonic 
acid salt 

QH, O 



H 3 C 





O N 



3 o 



5-(2-Methyl-4-{[2-(tetrahydro-pyran-4-y^ 
carboxamide 




CHL 



6- { 4- [(3 ,3 -Dimethyl-buty] amino)-methyl] -2-f] uoro-6-methoxy-phenoxy}-nicotinamide 



ChL 



^ CH 3 R || 




CKL 
i 3 

O 




NhL 



5-(2-Fluoro-4-pentylaminomethyl-phenoxy)-pyrazine-2~carboxamide 

o 



3-Chloro-4- {4-[(3 5 3-dimethyl-butylamino)-methyl]-phenoxy} -benzamide 



H 3 Q 



H 3 C 



H 3 C 




NH, 



CI 



BNSDOCJD <WO 200402630 5A1 J A> 



WO 2004/026305 



PCT/US2003/026300 



546 



6-(4-{[2-(Tetrahydro-pyran^-yl)-ethylam 

cr ^ Q 




6-{4-[2-(33-Diniethyl-buty]ammo)-ethyl]-2,6-difluoro-phenoxy}-nicotinamide 

H,C - 0 




6-{2-Chloro-4-[(3-methyl-butylamino)-methyl]-phenoxy}-nicotinamide 

o 

'NH, 



CH 3 



CI 



3 ,5-Difluoro-4- {4-[(3-methy]-butylamino)-methyl]-phenoxy} -benzamide 



CH, 



H 3 C~ 



6-{2,3,6-Trifluoro-4-[(3-methy]-but^^ 



6-{2,6-Difluoro-4-[(3-methyl-butylamino)-methyl]-phenoxy}-nicotinamide 



CH 3 O 



h 3 c 




NH 0 



3-Fluoro-4-{4-[(3-methyl-butylamino)-inethyl]-phenoxy}-benzamide 

O 

"NHL 



CH 3 
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and a pharmaceutical^ acceptable salt, or solvate thereof. 

19. The compound 6-{4-[(3-Methyl-butylamino)-methyl]-phenoxy}- 
nicotinamide 




3 



or a pharmaceutical^ acceptable salt, or solvate thereof. 

20. The hydrochloric acid salt of the compound 6-{4-[(3-Methyl-butylamino)- 
m ethyl] -phenoxy} -nicotinamide 




2 1 . The compound 5-(4- { [2-(4-Fluoro-phenyl)-ethylamino] -methyl} -2- 
m ethoxy-ph enoxy)-py razine-2-c arbox ami de 




or a pharmaceutical^ acceptable salt, or solvate thereof. 

22. The compound 5-(2-Methoxy-4-pentylaminomethyl-phenoxy)-pyrazine-2- 
carboxylic acid amide 




or a pharmaceutically acceptable salt, or solvate thereof. 
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23. The compound 5-(2-Methoxy-4~{[2-(tetrahydro-pyran-4-yl)-ethylamino]-" 
methyl}-phenoxy)-pyrazine-2-carboxamide 




or a pharmaceutically acceptable salt, or solvate thereof. 

24. The compound 6-(2-Fluoro-4-{[2-(teuahydro-pyran-4-yl)-ethy]amino]- 
methyl}-phenoxy)-nicotinamide; methanesulfonic acid salt 




o 



25. A compound according to any one of Claims 1 to 1 8 wherein the 
pharmaceutically acceptable salt is the hydrochloric acid salt, the methanesulfonic acid 
salt, hydrobromide salt, the bisulfate salt or tartaric acid salt. 

26. A pharmaceutical composition comprising a therapeutically effective 
amount of a compound according to any one of Claims 1 to 24 in association with a 
carrier, diluent and/or excipient. 

27. A method for blocking a mu, kappa, delta or receptor combination 
(heterodimer) thereof in mammals comprising administering to a mammal requiring 
blocking of a mu, kappa, delta or receptor combination (heterodimer) thereof, a receptor 
blocking dose of a compound according to any one of Claims 1 to 24, or a 
pharmaceutically acceptable salt, enantiomer, racemate, mixture of diastereomers, or 
solvate thereof. 
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28. A method of treating or preventing obesity and Related Diseases 
comprising administering a therapeutically effective amount of a compound of formula II 
wherein formula II is represented by the structure 



(R 4 '), 



(R 5 )z. 



N (CR 3a R 3b ) v - 





' X 10' 



if* 

(H) 

wherein 

each of Xr, X 2 % Xy 9 Xa^ Xy, X&, Xr 9 X 8 », Xsr and Xi<r is C, CH, or N; provided that 
each of rings A 5 or B' has no more than 2 nitrogen atoms; 
E' is O orNH; 
v is 0, 1, 2 or 3; 

R 1 and R 2 are independently selected from hydrogen, C]-C 8 alkyl, C 2 -C 8 alkenyl, C 2 -C 8 
alkynyl, aryl, C 3 -C 8 cycloalkyl, -C]-Cio alkylaryl, heterocyclyl, -C r Cio alkylheterocyclic, 
-arylheterocyclyl, -C3-C8 cycloalkylheterocyclyl, -C]-C 8 alkylC(0)Ci-C 8 alkyl, aryl 
C(0)C r C 8 alkyl-, C 3 -C 8 cycloalkylC(0)(CH 2 )n-, -C 2 -C 8 alkylCH(OH)aryl, -C 2 - 
C 8 alkylCH(OH)cycloalkyl, -C 2 -C 8 alkylCH(OH)heterocyclyl C 2 -C 8 alkylCH(OH)aryl, - 
C r C 8 alkylC(0)heterocyclic, -C r C 8 alkylC(0)aryl, aryloxyCi-C 8 alkyl-, benzhydryl, 
fused bicyclic, Ci-C 8 alkylfused bicyclic, p!ier,ylC(0)-, phenylC(O) Cj-C 8 alkyl-, C]-C 8 
alkoxyd-Cg alkyl-,-CO(0)C,-C 8 alkyl, -S0 2 C,-C 8 alkyl, -S0 2 C r Cio alkylaryl, -S0 2 C,-C 8 
alkylheterocyclic, -C,-C 8 alkylcycloalkyl, -(CH 2 ) n C(0)OR 8 , -(CH 2 ) n C(0)R 8 , - 
(CH 2 ) m C(0)NR 8 R 8 , and -(CH 2 ) m NS0 2 R 8 ; wherein each of the alkyl, alkenyl, cycloalkyl, 
heterocyclic, and aryl groups are optionally substituted with one to five groups 
independently selected from halo, C]-C 8 haloalkyl, Cj-C 8 thioalkyl, Ci-C 8 alkyl, C 2 -C 8 
alkenyl, aryl, -C,-C 8 alkylaryl, -C(0)Ci-C 8 alkyl, -CO(0)Ci-C 8 alkyl, -S0 2 d-C 8 alkyl, - 
S0 2 C r C 8 alkylaryl, -S0 2 Ci-C 8 alkylheterocyclic, -Ci-C 8 alkylcycloalkyl, - 
(CH 2 ) n C(0)OR 8 , -(CH 2 ) n C(0)R 8 ; and wherein R r and R 2 ' may optionally combine with 
each other, or with 1 , or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 6, or 7- 
membered nitrogen-containing heterocycle which nitrogen -containing heterocycle may 
further have substituents selected from the group consisting of amino, C]-C 8 alkyl, C 2 -C 8 
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alkenyl, C 2 -C 8 alkynyl, aryl, C]-C 8 alkylaryl, -C(0)C]-C 8 alkyl, -CO(0)C,-C 8 alkyl, halo, 
oxo, Ci~Cg haloalkyl; and wherein R 1 and R 2 may independently attach to the A' ring to 
form a 4, 5, 6, or 7 -member nitrogen-containing bicyclic heterocycle which nitrogen- 
containing bicyclic heterocycle may further have substituents selected from the group 
consisting of oxo, amino, -Ci-C 8 alkyl, -C 2 -C 8 alkenyl, -C 2 -C 8 alkynyl, aryl, -Ci-C 8 
alkylaryl, -C(0)C!-C 8 alkyl, -CO(0)C]-C 8 alkyl, halo, and C r C 8 haloalkyl; provided that 
R r and R 2 are not simultaneously hydrogen; and provided that when v is 2, and R 3a and 
R 3b are both hydrogen or CH 3 , and both A' and B' rings are phenyl, then the group - 
NR 1 R 2 is not equal to -NHCH 2 Phenyl; and further provided that when one of R 1 or R 2 
is -CH 2 CH2-optionally substituted phenyl or -CH 2 CH 2 -optionally substituted naphthyl, or 
-CH 2 CH 2 -optionally substituted 5 or 6 member monocyclic heterocyclic aromatic, and v 
is 1, and both A 5 and B' rings are phenyl, then R 6 and R 7 are not simultaneously 
hydrogen; 

R 3a and R 3b are each independently selected from hydrogen, C]-C 8 alkyl, C 2 -C 8 alkenyl, 
C 2 -C 8 alkynyl, aryl, -Ci-C 8 alkylcycloalkyl, aryl, and -C]-C 8 alkylaryl; 
R 4 and R 5 are each independently selected from hydrogen, Ci-C 8 alkyl, C 2 -C 8 alkenyl, - 
C 2 -C 8 alkynyl, -C r C 8 alkoxyalkyl, Cj-C 8 thioalkyl, halo, Ci-C 8 haloalkyl, -C]-C 8 
alkoxyhaloalkyl, aryl, -C]-C 8 alkylaryl, -C(0)C!-C 8 alkyl, or -C(0)OCi-C 8 alkyl, -C r C 8 
alkylamino, -Ci-C 8 alkylcycloalkyl, -(CH 2 ) m C(0)d-C 8 alkyl, and -(CH 2 ) n NR 8 R 8 , 
wherein each R 4 and R 5 is attached to its respective ring only at carbon atoms, and 
wherein y is 0, 1,2, or 3; and wherein z is 0, 1, 2, or 3; 

R 6 and R 7 are each independently selected from hydrogen, Ci-C 8 alkyl, C 2 -C 8 alkenyl, 
C 2 -C 8 alkynyl, -C(0)C r C 8 alkyl, hydroxy, C r C 8 alkoxy, -S0 2 C]-C 8 alkyl, S0 2 C r C 8 
alkylaryl, -S0 2 Cj-C 8 alkylheterocyclic, aryl, -Ci-C 8 alkylaryl, C3-C7 cycloalkyl, -Q-Cfi 
alkylcycloalkyl, -(CH 2 ) n C(0)R 8 , -(CH 2 ) m C(0)NR 8 R 8 , and -(CH 2 ) m NS0 2 R 8 ; wherein each 
of the alkyl, alkenyl, and aryl groups are optionally substituted with one to five groups 
independently selected from C]-C 8 alkyl, C 2 -C 8 alkenyl, aryl, and Cj-C 8 alkylaryl; and 
wherein R 6 and R 7 may independently combine together, and with the nitrogen atom to 
which they are attached or with 1, or 2 atoms adjacent to the nitrogen atom to form a 4, 5, 
6, or 7-membered nitrogen containing heterocycle which nitrogen containing heterocycle 
may further have substituents selected from the group consisting of Cj-C 8 alkyl, C 2 -C 8 
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alkenyl, C 2 -C 8 alkynyl, phenyl, -C r C 8 alkylaryl, -C(Q)C,-C 8 alkyl, -CQ(0)Ci-C 8 alkyl 5 
hydroxy, -Ci-Cg alkoxy, halo,>nd haloalkyl; 

R 8 is hydrogen, C r C 8 alkyl, C 2 -C 8 alkenyl, d-C 8 alkylaryl, -C(b)Ci-C 8 alkyl, or - 
C(0)OCi-C 8 alkyl; wherein n is 0, 1, 2, 3 or 4 and wherein m is 1, 2 or 3; 
or a pharmaceuti pally acceptable salt, solvate, enantiomer, racemate, diastereomers or 
mixtures thereof. 

29. A method according to Claim 28 wherein the Related Diseases is selected 
from the group consisting of diabetes, diabetic complications, diabetic retinopathy, 
atherosclerosis, hyperlipidemia, hypertriglycemia, hyperglycemia, and 
hyperlipoproteinemia. 

30. A method of treating and/or preventing diseases related to obesity 
including irritable bowel syndrome, nausea, vomiting, obesity-related depression, 
obesity— related anxiety, smoking and alcohol addiction, sexual dysfunction, substance 
abuse, drug overdose, addictive behavior disorders, compulsive behaviors and stroke, 
comprising administering a therapeutically effective amount of a compound of formula I 
or II. : 

31. Use of a compound of formula I according to any one of Claims 1 to 24 or 
\ a compound of formulia 11 according to Claim 28 in the manufacture of a medicament for 

the treatment and/or amelioration of the symptoms associated with obesity and Related 
Diseases. 

. 32. : A method of treating and/or. preventing obesity and Related Diseases 
comprising administering a therapeutically effective amount of a compound of formula I 
or II to a patient in need thereof. 

33. A method of suppressing appetite in a patient in need thereof, comprising 
administering a therapeutically effective amount of a compound of formula I or II. 
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34. A method of effecting weight loss in an obese patient comprising 
administering an effective amount of a compound of formula 1 or formula II or 
pharmaceutical^ acceptable salt, solvate, racemate or enantiomer thereof. 

35. Use of a compound according to Claim 18 for the treatment of obesity . 
comprising administering an effective dose of said compound to a person in need thereof 

36. Use of a compound according to Claim 1 8 for the treatment of weight loss 
comprising administering an effective dose of said compound to a person in need thereof. 

37. Use of a compound according to Claim 19 or 20 or 21 or 22 or 23 or 24 for 
the treatment of obesity comprising administering an effective dose of said compound to 

a person in need thereof 

38. A pharmaceutical composition for the treatment and/or amelioration of the 
symptoms associated with obesity and Related Diseases, containing as an active 
ingredient a compound of formula 1 according to any one of Claims 1 to 24 or a 
compound of formula II according to Claim 28. 
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